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ABS TRACT 


The recent Defense Melon ite: Requirements Stud 7 
determined there is an urgent need for Ready Reserve Force 
(RRF) ships to meet the sealift follow-on surge 
requirements. There are three alternatives for acquiring 
these ships: purchase and convert older commercial ships 
(inactive RRF), build militarily useful, yet commercially 
viable ships and lease them to the commercial shipping 
Meemstry (active RRF), or subsidize the construction of 
commercial ships with National Defense Features. This 
thesis conducted a financial analysis of these three 
alternatives to determine which is the most cost effective. 
The results of this analysis show that each alternative is a 
cost effective approach to acquiring ships under different 
values for the most critical factors: acquisition costs, 
lease rate and discount rate. Even so, with the current 
political and economic environment, and the current military 
‘budget crisis' the inactive RRF presents the only viable 


alternative for the near future. 
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3 igs INTRODUCTION 


A. BACKGROUND 

ties sdeamatic decline in the United States maritime 
industry over the past thirty years has presented a serious 
pmeeoiem Tor the nation's military sealift capability. 
iroughout the history of the United States, the military 
fee trelied on the nation’s commercial shipping industry to 
transport military equipment and personnel wherever needed. 
At the end of Operation Desert Shield/Storm the need for a 
larger, more responsive military sealift capability was 
Clear. As the U.S. military continues to change in future 
years (1.e., smaller base forces, less forward deployment 
and less overseas basing) and the U.S. maritime industry 
continues its decline, this need will only intensify. 

In response to Congressional requests, the Department of 
Defense is conducting the Defense Mobility Requirements 
Seuay (MRS) . One emphasis of this study is to assess the 
need for additional sealift ships, in light of the recent 
experience in Operation Desert Shield/Storm. The first part 
of the MRS, which was recently released, dealt with the 
topic of surge shipping requirements. The MRS concluded 
mit. acduiring additional Roll-on/Roll-off (RO/RO) vessels 
was of the utmost importance to help make-up the shortfall 


in surge shipping. Due to its military usefulness, this 


type of vessel proved to be very important during Operation 
Desert Shield/Storm. 

In conjunction with the MRS, the Navy has conducted an 
analysis, entitled "Strategic Sealift Implementation Plan" 
(dated 21 September, 1992), to determine the best method of 
acquiring the ships needed to meet the MRS requirements. 
From this analysis, two different prospective ship designs 
have emerged: a large (950 feet), 24 knot RO/RO to be used 
for prepositioning and surge sealift shipping, and a medium 
(700 feet) 20 knot potentially commercially viable RO/RO to 
be used in meeting the additional follow-on surge 
requirements identified in the MRS. In June of 19927 
Joint Requirements Oversight Council (JROC) approved the 
initial design of the large 24 knot RO/RO vessel, but 
deferred a decision on the medium sized, 20 knot RO/RO 
vessel pending further analysis of its commercial viability 
and military utility. 

Under the current analysis structure, there are 
essentially three different alternatives the Navy can take 
in acquiring the additional sealift ships needed to meet the 
shortfall inwéiel] loweon surge eGapabil vey. 

e Purchase older obsolete ships from the commercial 
shipping industry, convert the ships to enhance their 


military capabilities, and then lay-up these ships in the 


Ready Reserve Force (RRF). This alternative is presently 
used. 

e Build militarily useful, yet commercially viable ships 
iMnOmoe shipyards and then ease these ships to the U.S. 
Commercial shipping industry. These ships would be 
government owned. 

e Have commercial shipping companies construct merchant 
ships in U.S. shipyards, with the necessary military 
enhancements (known as National Defense Features). This 
Ship construction would be subsidized by the government 
through sealift ship construction funds. These ships would 
be under private ownership and recalled in time of a 


national emergency or contingency. 


B. OBJECTIVES 

This thesis is a financial analysis of these three 
alternatives. Each alternative will be considered based 
Maem both its cost to the government and its present and 
Miewre enhancement of the nation's sealift capability. 
Maetors that enhance the U.S. maritime industry will also be 
considered. 

Wiemerirst part of the analysis will look at past and 
Misescent costs for maintaining and operating the RRP. This 


Analysis will assess the current readiness and capabilities 


of the RRF with an emphasis on Operation Desert Shield/Storm 
results. 

secondly, the three alternatives will be finances 
analyzed. The structure of the analysis will be based upoena 
the net present value model for capital budgeting decisions 
and the DOD instruction for Economic Analysis and Program 
Evaluation ONE Resource Management (DODD 104t3=a— 
Specifically, uniform annual costs will be calculated for 
each alternative. Data concerning ship acquisition and 
conversion costs, maintenance costs, potential leasing 
income and other auxiliary costs will be provided to 
estimate the overall financial costs or savings to the 
government for each alternative. The assumptions concerning 
the above mentioned costs, revenues and ship useful life for 
each alternative will be discussed. 

Lastly, the results of the financial analysis for each 
alternative will be compared to determine the most cost 
effective method for ship acquisition. This comparison Wwiagl 
deal with the strong and weak points of each alternative, 
Dart leu larly concerning Soe effectiveness versus 
operational readiness and availability. Non-finanewer 
considerations and their effect on future Gecisions wim 


also be discussed. 


C. SCOPE AND LIMITATIONS 

This thesis will help determine which of the three 
altermatives is the most cost effective method for meeting 
present and future sealift requirements. This study will 
analyze the overall cost of each alternative, and summarize 
their benefits and drawbacks. The thesis will also address 
present and future non-financial issues concerning these 
alternatives. 

This thesis will not address logistics requirements for 
sealift. This has been established in prior analyses, 


including the MRS and Strategic Sealift Implementation Plan. 


D. ORGANIZATION 

The following is an overview of the chapters in this 
thesis: 

e Chapter II will describe the different components of 
military sealift, including the National Defense Reserve 
Fleet and the Ready Reserve Force. 

e Chapter III will discuss the RRF performance in 
Operation Desert Shield/Storm, emphasizing lessons learned. 

e Chapter IV will present an overview of the recent 
Strategic Sealift Implementation Plan, Lac luding a 
discussion of the progress in the current strategic sealift 


Ship acquisition program. 


e Chapter V will provide an overview of the financial 
analysis of an active RRF program conducted in the Strategic 
Sealift Implementation Plan. This analysis is considered 
further by developing a uniform annual cost analysis of the 
three alternatives (1.e., inactive RRF, active RRF and NDF). 
The uniform annual cost analysis is the emphasis of the 
thesis. The methods, models and assumptions contained in 
the uniform annual cost analysis will be described in 
detaile This chapter will conclude with a summary of the 
results. 

e Chapter VI discusses the strengths and weaknesses of 
each alternative, ine lauding additional non-finanewem 
considerations. This chapter provides a summary of the 


overall conclusions of the thesis. 


aan oe MILITARY SEALIFT OVERVIEW 


A. INTRODUCTION 

MieolomevenE @ELea Hational emergency or contingency, the 
U.S. armed forces must quickly move large amounts of 
military equipment, supplies and personnel to anywhere in 
the world. JElLaeeglC MoOplmiipy sis. tie transporteétion. of 
equipment required for deployment, initial support and 
sustainment of U.S. armed forces overseas. The three 
elements of strategic mobility are sealift, airlift and 
Mmepesttioning (Ref. 1: p. 14). Imany Contingency vor 
national emergency, prepositioning and sealift will be 


required to transport the bulk of military equipment and 


Supplies. iprougmenr une larter I970's and 1980's the 
Department of Defense (DOD) emphasized enhancing’ the 
nation's sealift position. The ability to quickly deliver 


military cargo overseas during a national emergency or 
Seimeingency is of the utmost concern to logistics planners. 
This chapter provides a detailed discussion of strategic 
sealift. The first section presents definitions of the 
three basic categories of sealift shipping: prepositioning, 
Surge and sustainment. The second section discusses the 
different components that make up strategic sealift. The 
third section discusses the history and purpose of the 


National Defense Reserve Fleet (NDRF), specifically the 


Ready Reserve Force. This is followed by a "discuss loner 
the specific maintenance and operations of the NDRF, 
ine Luding: management, maintenance, OUGPOrt ing and 


acti Van lonce 


B. DEFINITIONS 

There are three categories Ou sealift shipping: 
prepositioning, surge and sustainment. Prepositioning means 
that ships are loaded with the necessary military cargo and 
staged in advance in areas where they will most likely be 
needed. 

Sealift surge requirements are for military unit 
equipment (UE). This consists of large cargo such as 
vehicles, tanks, artillery, etc., which are not readily 
COntailnerl Zed FOr Ptrranspoue- Surge and follow-on surge 
involve the bulk of UE used to supply and reinforce any area 
of overseas operations. Roll-on/Roll-off (RO/RO) ships are 
best suited for this task. @)/ Reta 2. p-ee 

Sustainment consists of spares, food and other bulk 
supplies which can be placed in containers for shipping. 
This cargo is vital for long term military operations. 

In a contingency, such as Operation Desert Shield/Storm, 
prepositioned ships are the first to arrive in the area. 
They are followed by the first wave of surge ships carrying 


essential military hardware and supplies. After the initial 


Sumeoe, Ships, follow-on ssurge ships will start to arrive 
bringing additional equipment and _ supplies. Once all 
necessary equipment has been transported, sustainment cargo 
arrives. The bulk of sustainment cargo for the deployed 
fHemees 15 provided by shipping from all sources, but mainly 
U.S. and foreign commercial merchant ships and the re-use of 
Afloat Prepositioning Force ships (explained in the next 
section). This shipping is needed to replace daily 
consumption items and increase in-theater reserves to 60 day 


levels or more. 


C. STRATEGIC SEALIFT 
Strategic sealift consists of several components. The 
following discusses these components: 
1. Afloat Prepositioning Force 
fies htloat Prepositioning Force (APF) 15 comprised of 
mento! LOwing: 
a. Afloat Prepositioning Ships (APS) 

These ships are used for non-combat stores and 
supplies. APS consists of four tankers and seven general 
Cargo ships which carry supplies for the Air Force and Army, 
and one cargo ship for a Naval Fleet Hospital. These ships 
are managed by the Military Sealift Command (MSC). They are 
fully manned and chartered on a three year lease funded by 


the Army. These ships are prepositioned at Diego Garcia in 


the Indian Ocean. They are commonly referred to as PREPO 
ships. 

b. Maritime Prepositioning Ships (MPS) 

There are 13 MPS ships organized into three 
squadrons: five ships at Diego Garcia, four ships in the 
Western Atlantic and four ships at Guam. Bach squadron 
Carries the necessary equipment and supplies for a 16,500 
member Marine Expeditionary Brigade (MEB). The squadrons 
are outfitted with enough supplies for 30 days. 

The 13 MPS ships were commercially built using 
guaranteed government loans and guaranteed contracts. The 
commercial company iS given complete ownership of the ship 
after 25 years. Additionally, these vessels are manned by 
Civilian crews and have military detachments assigned on 
board, 

2. Fast Sealift Ships (FSS) 

This component consists of eight fast SL/ CoOmtammen 
ships that were purchased and converted to a modified RO/RO 
configuration at a cost of approximately $827 mili 
[Ref. 3: p. 14] These ships are used for transporting Army 
UB They are maintained in a reduced operating status 
(ROS The ships are manned with a reduced crew (10-12 
members) and the steam plant is maintained in a ‘hot' 
Conga. Lom. This ensures that the ships can be activated 


within four days to help meet initial surge requirements. 


80 


3. Follow-on Surge Shipping 

igerc awe three™™sources tor follow-on surge 
shipping. They consist of the following: 

a. Ready Reserve Force (RRF) 

As of August 1990, there were 96 ships in the 

RRF with a projected increase to 142 ships by 1994. Tipiaiess 
Vier include (estimated) 60 dry cargo ships, 32 RO/ROs, 12 
rowley Crane ships, 36 tankers, and 2 troopships. The 
eps Im the RRF are acquired by purchasing obsolete, yet 
militarily useful, commercial ships, upgrading selected 
Ships from the National Defense Reserve Fleet (NDRF) and 
transferring previous Navy support vessels. These ships are 
used to transport Army and Marine Corps resupply equipment. 

Da tUeo., Lag Fieet 

Ships operating under U.S. registry (U.S. flag) 

can be requisitioned by the President of the United States 
in a national emergency. In addition, ship owners/operators 
who receive Operational Differential Subsidies (ODS)!, or 
Construction Differential Subsidies (CDS) must participate 
in the Sealift Readiness Program (SRP) (see Appendix C for a 
discussion of CDS). This program requires that the ship 
owner/operator provide 50 percent of their fleet for use in 
| Operating Differential Subsidies provide the operator of U.S. flag vessels employed in U.S. foreign trade 
with additional funds to cover the differential costs of operating a ship under U.S. registry as compared to 
current foreign ship operators. The subsidy is designed to cover any excess amounts incurred for crew 


wages, insurance, operations and maintenance. This subsidy is designed to help the ship operator 
compete on a cost competitive basis with foreign ship operators. 


fea 


a national emergency or contingency. For each participating 
ship owner, those ships that are part of the SRP program can 
be requisitioned by the government within the following time 
periods: 20 percent within 10 days, 30 percent within 30 
days and 50 percent within 60 days. This requisition 
requirement has never been tested under real world 
conditions. The number of militarily useful commercial 
merchant ships in the U.S. flag fleet is declining and 
therefore represents a decline in follow-on surge capability 
for fhe U.S.) misiiieary ; (Ref oes. Dome | 4) 
c. Effective U.S. Controlled Fleet (EUSC) 

There are many U.S. merchant ships registered 
under flags of convenience (1.e., Liberia, Honduras, Panama, 
Qe)... Certain foreign governments allow ship owners to 
register ships under their national flag. This allows these 
ship owners to circumvent shipping regulations and policies 
inimbhem Urs & The ship owners gain financial benefits from 
doime son Additionally, these foreign nations allow U.S. 
ship owners to support U.S. military needs when necessary. 
EUSC ships can also be requisitioned by Presidential 
authority if deemed necessary. [Ref. 2: p. 14] 

Finally, additional ships can be provided by the 
non-RRF component of the NDRF. This fleet is made up of 


Older merchant vessels that have been acquired by the 


IZ 


Maritime Administration (MARAD) and placed in lay-up. These 
ship are mainly used to provide sustainment shipping. 

The NDRF is explained in more detail in the next 
eeaeelon. Tilomctocicston wil imeimclude fa bhief Nas hOry Om 
the NDRF. Following this, the RRF is discussed in detail, 
addressing ship lay-up, readiness, management, maintenance, 


outporting and activations. 


D. NATIONAL DEFENSE RESERVE FLEET 
1. History of the National Defense Reserve Fleet 

Shortly after World War II, the NDRF was established 
under MARAD through Section 11 of the Merchant Ship Sales 
memeor 1946, The NDRF was established in order to lay-up 
the large number of merchant vessels that were built during 
World War II, but were no longer needed for commercial use. 
At its inception, the NDRF consisted of over 2000 vessels. 
Over the years the number of ships has fallen. The current 
Fleet size is about 330 vessels. 

These ships are maintained at three primary 
anchorages: James River, VA.; Beaumont, Neches River, TX; 
and Suisan Bay, CA. Several ships are also based at various 
locations throughout the United States (outported). 

MARAD categorizes ships in the NDRF as either "active 
om. inactive". The active fleet is those ships maintained 
mor future mobilization during contingencies or national 


emergencies. The inactive fleet is those ships awaiting 


eS, 


Sale or SCrapping. The major portion of the active fleet 
falls into two categories: the Ready Reserve Force (RRF) and 
Ene = nen—-RREe 

e The Ready Reserve Force was initiated in Lovee The 
program was undertaken in response to the dramatic decline 
in the U.S. flag merchant fleet. Evolution in the gm 
merchant fleet towards fewer, larger ships, 
containerization and smaller crews has lead to today's 
smaller UaS. maritame indugsry- Government and military 
officials believed that the size of the U.S. merchant fleet 
was no longer adequate to support U.S. military sealift 
demands. Additionally, the aging ships in the NDRF can not 
meet the sealift mobility requirements for the military. 
The RRF was established to maintain ships in the NDRF at a 
higher level of readiness in order to meet initial and 
follow-on surge requirements during any contingency or 
national emergency. 

The RRF is a joint Navy and MARAD program. The Navy 
provides MARAD guidance concerning RRFE composition, 
outporting requirements and ship types needed. MARAD then 
executes the Navy guidance. [Rebs 1:9p. 26 

e As of December 31, 1990, the non-RRF included 116 
vessels. Seventy-one of the breakbulk ships in the non-RRF 
are Victory ships which were built towards the end of World 


War II. The other 45 vessels consist of *reakbielle 
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Semeainer, auxiliary crane @TACS);— heavy lift, aviation 
SUpDOrt Clave), Product) tankers, and troopships (see 
Appendix A for definitions and purpose of each type of 
vessel). 

Hewis estimated that these ships could be activated in 
one to six months, depending upon the ship's age and 
Someition. The cost of maintaining ships in a non-RRF 
Status is low relative to other programs. A current GAO 
study determined that many of the non-RRF ships in the NDRF 
were no longer adequate to meet current sealift needs, 
including the older Victory class breakbulk ships. Due to 
their age and poor condition, these ships could not be 
realistically activated in a useful time frame for a 
national emergency or contingency. As older ships are 
phased out they provide some scrapping income to fund the 
on-going operations of the active RRF. 

DOD and MARAD continue to justify the non-RRF fleet by 
stressing it is needed to help make up for shortfalls in 
present military sealift capacity (mainly in the area of 
sustainment). They are expected to fill in shipping gaps 
that may develop as shipping losses occur during a future 
peolonged global war. [Ref. 3: p. 10] There is a general 
Consensus that the older vessels of the non-RRF will be 
scrapped, but there is no agreement concerning the time 


frame. (Ref. 3] 


ies 


2. Maintenance and Operation 
a. Ship Lay-up 

The purpose of laying up, or preserving a ship is 
to keep the ship's condition from deteriorating too rapidly. 
When a ship is procured for the non-RRF, or the RRF, sige 
inspected. All ships must meet American Bureau of Shipping 
(ABS) and U.S. Coast Guard (USCG) standards and qualify as a 
"Class I" vessel. Then the ship is thoroughly cleaned. All 
systems are drained.and equipment in the engineering spaces 
uncovered. The ship compartments are then sealed and 
vacuumed tested. Dehumidifier equipment is installed with 
hook ups to the engineering spaces, and other major 
compartments. Fans in the spaces circulate the dehumidified 
air. This process is used to help keep the equipment in a 
laid-up conditioem and Minimizem@eerrosmen- Additionally, a 
cathodic protection system is installed to limit Corrosie 
of he Ship ts  aull: Each ship is inspected by MARAD 
personnel on a routine basis. [Ref. 4] 

b. RRF Readiness 

Readiness can be defined as the amount of time 
before a particular ship will be available for loading after 
léeavaing a lardabe cemdi tien. (REE.  SiepreeSl Each RRF 
vessel is assigned a readiness condition (R-status) of 5, 10 
and 20 daxsay(R-5, R- | Ope Oe The R-status 1S based upon 


the logistics support requirements set by DOD. MARAD is 
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BeewEGeGmEO Maintain each ship im such a condition that it 
1s able to meet the required R-status time period. The R- 
status 1s provided by MSC and assigned to each RRF ship. 

The R-status, however, does not reflect the actual 
material condition of the ship. To assess the material 
condition of each ship, MARAD assigns a C-status. This is a 
menorcal ranking and reflects the ship's ability to meet 
the R-status time requirement. The following is a listing 


of the C-status categories: 
e C-1- No mission degrading deficiencies. 


e C-2- Documented mission degrading deficiencies which 
can be corrected within the readiness period. 


e C-3- Deficiencies which cannot be corrected within 
the assigned readiness period. 


e C-4- Major deficiencies which prevent the ship from 
performing its mission and cannot be corrected within 
the assigned readiness period. 


e C-5- Ship has scheduled major repairs and is unable 
to meet its assigned readiness criteria. 
(Ref. 6: pp. 2-4) 
c. RRF Management ° 


Ships in the RRF are maintained and operated by 


MARAD through contracts with commercial companies. These 
contractors are known as Ship Managers. The duties of the 
Ship Manager are extensive. A partial list of major duties 


is as follows: 


e Hire (subject to the Navy's approval) the ship's 
Master. 


i 


e Equip, supply and repair the vessel as necessary. 


e When necessary, hire the required crew, both licensed 
and unlicensed. 


e Hire tugboats and pilots and pay the necessary canal 
and other fees. 


e Make the necessary ship voyage and port arrangements. 
[Ret + Wwe 45-46) 


d. RRF Maintenance 

Once the RRF ship is laid-up, basic maintenance and 
testing is performed on each ship on a routine basis. This 
is known as Phase IV maintenance. For ships maintained at 
the three NDRF sites, maintenance is divided into sections 
and performed on a monthly basis. For outported ships, 
Maintenance is done once a year (in a 10 to 12 day period). 
Major repairs are contracted Qi e ee a commercial 
shipyard. [Ref. 4] 

RRF maintenance has suffered in recent years. 
Phase IV maintenance does not provide for the maintenance 
required to keep RRF ships in the necessary readiness 
status. Due to budget tonstraints, a large part the needed 
repairs to many RRF vessels has been delayed in past years. 
(Ref. 6] [Ref. 11] 

Phase IV maintenance represents a major portion of 
the costs necessary for RRF upkeep. Table 1 lists the 


average annual costs by ship class. Additionally, the 
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required ABS follow-on inspections are approximately 


pmeo2,000 per year, per ship [Ref. 5: p. 13]. 


TABLE 1 
PHASE IV MAINTENANCE COSTS 


Ship Class Annual Maintenance Costs 


(S000) 
Seabee S400 
Lash 240 
RO/RO 380 
Breakbulk Loo 
Tanker io 
LACS B00 


[Ref. 5] 
e. RREF Outporting 

Due to the increasing number of RREF ships, the 
outporting program was initiated in 1986. The three 
established NDRF sites were unable to activate the increased 
number of ships so additional locations were selected. Now 
certain R-5 readiness ships are berthed near prospective 
Military load out locations. This action hopefully reduces 
shipyard and port congestion during contingency activations. 
Outporting ships also helps decrease activation and load out 
memes, {Ref. 1: p. 58] hincinge tor Ene OMEPOrEIng program 
comes under the maintenance and operation category of 
MARAD's RRF program budget. Under the FY 88 to 92 planning 
guidance, it is projected that the annual costs for RRF ship 
@eeporting totais $10 million [Ref. 1: p. 64). The exact 
individual operating costs for each ship will vary, 


depending upon the location and type of ship. Under the 


nee, 


outporting budget plan the main items ares forwsen me] 
contracts and supply materials. [Ref. 8] 
f. RRF Activations 

All, or a large part, of the RRF will be activated 
during any long term contingency. Most of the burdemmaaae 
be placed on MARAD, Ship Managers and shipyards to activate 
these ships in a timely manner. In order to prepare for 
activation, MARAD activates a chosen number of RRF ships 
each year. Each activation involves a single ship. During 
an actual contingency, several ships under the control of 
each region will be activated in a short time period. 

There are two types of activations: no-notice and 
service activations. During no-notice activations, “shas- 
are activated with no prior notice. This activation best 
Simulates the actual RRF ship mobilization required during a 
national emergency or contingency. 

Conversely, service activations are conducted with 
prior notice. These are routinely performed in conjunction 
with an exercise. Military users identify a particular ship 
and the ship is then activated. Service activations 7#im 
general, are less expensive than no notice activations 
because the prior planning avoids excessive labor premiums 
(refer to Tabler3). (|Reteeo) poe 

The goal of the Navy and MARAD has been to activate 


each ship once every five years. This coincides with the 
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five year dry-docking required for ABS re-certification 
mere o: p. 1). PUeweLO bDUGGeE Beconstraints and rediiced 
aimedimg, aceual activations have been limited and fall short 
Cem chis goal. The activation process consists of the 


me how ing: 


e Ship breakout from the lay-up site or outported 
Mmeeatlon. 


e Inspection and repair. 
e Crewing. 


’ PAasaour sea crial (unless the activation is for a 
particular mission). 


e Post repairs, including dry-docking if necessary. 
Se Deactivation and lay-up. 

In order for a ship to meet its readiness 
requirements, the ship must be in the proper material 
condition. During activations, all identified problems are 
repaired prior to the ship deactivation and lay-up. Pas; 
the material condition of the ship is greatly improved. 
This helps to ensure that the ship can meet its R-status 
activation requirement. [Ref. 5] [Ref. 6] [Ref. 9] 

One might make the assumption that if one or two 
Ships are successfully activated, then other ships of the 
Same type can also be activated under the same time 
requirements. This is not true. Past activations have 
limited value in predicting present and future RRF 


readiness. A disproportionate number of ships activated in 


Zk 


the past have recently been included in the RRF. Therefore, 
they are in better material condition than the average RRF 
ship. Almost all activations have been performed on ships 
with less than four years in the RRE S|) Reno: oc Since 
it is likely that a significant number of RRF ships will be 
required simultaneously, a greater cross-section OF Ras 
ships should be activated to better measure readiness [Ref. 
D2) POeec=al- As of 1990, approximately 75 percent of the 
RRF had never been activated. This has led many individuals 
to question the RRF's actual readiness [Ref. 7: p. 14]. 
Activation is the only way to test an RREF ship 
operationally. The routine Phase IV maintenance and other 
inspections do not test the ship's systems under operating 
GOnad HElons. A large part of the problem for RRF ships 1s 
that systems are not actually tested during the lay-up and 
most major repair items found during routine maintenance and 
inspections are delayed until some future time. The lack of 
adequate system maintenance and testing during lay-up led to 
most of the problems for the RRF ships during the Operation 
Desert Shield/Storm activations. [Ref. 4] [Ref. 6] [Ref. 11] 
In dollar terms, it costs approximately $1.5 
million per ship, per activation. This figure varies 
depending upon the ship type (diesel, steam, gas turbine), 
ship age, time in the RRF and material condition. Table 2 


gives a maximum and minimum value for each ship type in the 
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RRF. The $ 1.5 million comes from averaging the maximum and 
iene ror the C-3 and C-4 ships [Ref. 5: p. 11]. This is 
the estimate often used by MARAD. 
The Center for Naval Analysis (CNA) developed the 

following conclusions concerning RRF activation costs: 

@® In general, older ships tend to be more expensive to 
activate than newer ones. 

® Steamships tend to be more expensive to activate than 
diesel ships. 

® Ships that have received more maintenance during lay- 
up periods are less expensive to activate than those ships 
which have received less maintenance. 

® The most significant variable affecting activation 
costs 1s the amount of time the ship has been in lay-up, 
especially if the ship has not been activated in recent 
years. On average, each additional year of lay-up adds 
approximately $200,000 in shipyard repairs during the next 
activation. The analysis demonstrates that shipyard repair 
costs increase greatly as a function of time in lay-up, 
though there are some limitations to the regression analysis 
@epoucteed. [Ref. 5: p. 13, App GI] 

CNA also lists the average costs for activations by 

pao tyoe, based on FY 1985 to FY 1987 activations data for 
18 ships in the RRF. The average costs for the nine no- 


MamnCe™ Activations was S5915,000; it was $654,000 for the 


Ze 


nine service activations. The problem with these cost 
estimates is that they exclude certain shipyard expenses, 


such as labor, dry-docking and materials used during the 


activationfdeactivation Goereces-= Additionally, these 
activations were mainly of the newer RO/ROsS. Activation of 
an older ship will be more expensive. [Ref. 5: p. 12] 


Tables 2 through 4 give historical cost data from thism@en 


report. 
TABLE 2 
ACTIVATION COST RANGES FOR RRE SHIPS 
($000) 
Ship Type Minimum Maximum 
Cape "D" RO/RO 750 1,000 
Seabee 800 1,200 
Lash 800 1,100 
TACS 350 600 
TAVB 350 700 
Potomac 625 1,000 
C-3s* 1,000 2,000 
C-4s* 1,000 2,000 
Vehicle Carers 1,100 2,000 
Patnot State 300 500 
RET | 


*Average numbers used for the $1.5 million cost 
per activation. 


As an interesting note, the cost of activation and 
deactivation for RRF ships used during Operation Desert 
Shield/Storm should be higher than normal because of longer 
ship steaming and operating times and the increased need for 
repairs prior to deactivation and lay-up. Currently, em 
is the case with ships that are going through the 


deactivation process for lay-up. Conversely, these ships 
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Teac In much better material condition 


wears. this will enhance present and future RRF capability. 
TABLE 3 
COMPONENTS OF ACTIVATION COSTS 
Component Man-days  No-notice Service 
Activation 1,200 $468,000 $403,200 
Repairs 200 80,064 67,200 
Activation casualties 366 183,136 153,720 
Emergency services 50,000 25,000 
Stores supplies 100,000 50,000 
Deactivation 800 268,800 268,800 
Post dry-dock 250,000 0 
Post USCG & ABS inspection 100,000 10,000 
Totals SIES000C0 597 7-920 
(Ref. 5] 
TABLE 4 
HISTORICAL GA EXPENSES FOR ACTIVATIONS 
Category Percent of Total Act. Costs 
Wages of crew & personnel 10.9 
Stores and supplies 6.3 
Bunker fuel 47 
Shipyard repairs 60 
Wharfage & port expenses 1.2 
General agent fees 7.3 
Other expenses 10 
[Ref . 3] 
E. SUMMARY 
The RRF is one component in the strategic sealift 
Seeucture. Its Main purpose is to provide follow-on surge 
shipping during a national emergency or contingency. All 


im Ehe Beaming 


facets of RRF maintenance and operations were incorporated 
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to help maintain these ships in the proper readiness 
Come wikem. Maintaining the RRF ships in the proper 
readiness condition is of the utmost importance to help 
insure that these ships will meet the required activation 
time schedule when needed. Past experience has demonstrated 
that RRF maintenance and upkeep is lacking. This has strong 
implications for the RRF's ability to meet strategic sealift 


requirements in the future. 
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Iiit. THE RRF IN OPERATION DESERT SHIELD/STORM 


A. BACKGROUND 

The unique circumstances ens Operation Desert 
peeve lad/Storm made up for some of the shortfalls in the U.S. 
strategic sealift program. International support and the 
formation of the coalition helped to ensure that foreign 
shipping was available to make up for shortfalls in the 
available sealift assets. Host nation support (Saudi 
Arabia) was extensive. They provided large amounts of fuel 
and supplies which otherwise would have been shipped to the 
area. This reduced the sealift requirements. The ports in 
the area were modern and well equipped, providing easy 
access for all types of ships and easy discharge of 
equipment and supplies. The initial months, with the Iraqi 
forces taking a defensive stance, somewhat reduced the 
Magemecy Of the military build-up. Even so, the overall 
femivery Of Combat and support forces lagged the in-theater 
commanders! expectations during this period. [Ref. 10:p. 1] 

This chapter presents a discussion on RRF performance in 
Operation Desert Shield/Storm. The emphasis of this 
discussion is to understand current RRF capabilities and 
limitations. The first section presents an overview of RRF 
activations during the contingency. The second section 


discusses the performance of the RRF during’ these 


aay 


activations. Lastly, the conclusions that can be drawn@ezen 
RRF performance are presented. This section stresses major 
problems that were encountered during these activations and 


thelr main causes. 


B. OPERATION DESERT SHIELD/STORM RRF ACTIVATIONS 
1. Overview 

The deployment of military equipment, supplies and 
personnel in Operation Desert Shield/Storm was divided into 
two phases. Phase I, which began on August 7 1990 (C-day) 
and continued »until Novemocr 157-1530 3s). Phase II 
began on 4 December 1990 and continued until 5 February 
1991. On August 9 1990, one week after Iraq's invasion of 
Kuwait, the decision was made to use the RRF to support the 
surge deployment of U.S. armed forces. After the Secretary 
of the Navy's authorization on 10 August, MARAD activated 17 
RO/ROs from the RRF. Additional activations soon followed. 
By 31 August, a total of 41 RRF ships had been activated. 
Of these 41 ships, five (12 percent) were on time, 17 (41 
percent) were one to five days late, six (15 percent) were 
six to ten days late, and four (10 percent) were 10 to 20 
days late. The remaining nine ships were still completing 
activation. The average time to activate RRF ships in 


breakout yards was nine days. [Ref. 7: p. 16] 
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By@eene cudiot Phase lela total of 44 RRF ships had 
been activated. Tito eric wed iwmmrO/ROs, thrée barge 
Barriers ana 24 breakbulk ships. Sveraie. Onilyel2 “27 
Memeent) were on time and 20 (45 percent) were activated 
more than five days later than their R-status. [Rete 2 spe 
Mieepkeft. ll: p. 6-4} 

Puring Phase Il, an additional 27 ships were activated 
amging the total to 71 Ships. At this point, 20 ships (28 
mercent) were on Cime, 41 ships (58 percent) were late, 
seven (10 percent) were returned, two ships (3 percent) were 
returned and redelivered, and one ship (one percent) was 
canceled. [{Ref. 7: p. 16] 

2. Performance 

Operation Desert Shield/Storm was the first large 
scale RRF activation. Thus, it provided a good measure of 
the RRF's capabilities, particularly concerning maintenance, 
Operations and manning. Table 5 provides an overall profile 
of the cC-status for the 71 ships that were activated. 
Additionally, Table 6 gives a detailed RRF activation 


summary for the 71 ships based on ship R-status.°< 


2A total of 78 ships were activated in conjunction with Operation Desert Shield/Storm. Some ships were 
used for combat logistics support, others were activated and then deactivated, and two breakbulk ships 
were activated and maintained in an ROS condition until deactivated. The 71 ships listed in the above 
tables were used in direct support of Operation Desert Shield/Storm. [Ref. 11: pp. 6-1,3] 
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TABLE 5 


C-STATUS 
Type of Ship C-/ C-2 C-3 C-4 C-5 Total 
Breakbulk 8 26 0 0 7 41 
TACS 0 0 O l 3 
Heavy Lift l eee l 7 
RO/RO 0 3 ie 17 
Tanker l Z 0 Ona’ 3 
Total 10 44 3 Zs 7] 

[Retell ss pps a! 
TABLE 6 
R-STATUS 


Time Period R-5 R-/0 R-20 Total 
Early or ontime 11 5 2 18 


1-5 days late 16 3 0 19 
6-20 days late 19 2 0 2) 
>20 days late ) 4 0 13 
Total S514 2 7) 


[Ret.. 11) pp .e-4, 21 

Table 5 shows that 78 percent (54 of 71) of the Shige 
activated were in either C-l or C-2 status. However, Table 
6 shows that only 25 percent (18 of 71) of all ships were 
early or on time. Specifically, 51 percent of the R=-S Sige. 
were greater than five days late, and 43 percent of the R-10 
ships were greater than five days late. Thus, there appears 
to be no direct correlation between the C-status and R- 
status for RRF ships. 

At the time of Operation Desert Shield/Storm, 69 
percent of the ships in the RRF were in an R-5 status. This 
resulted from the Navy's previous policy of assigning newly 


acquired RRF ships tosthe R-5 status. Thismpolicy has sseen 
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@ieeecontimued. With the current RRF budget levels, MARAD can 
bieey SUpport 40 R-5 ships. [Ref. 11: p. 6-6,7] 

During the operation, more ships were needed than 
activated from the RRF. In total, 212 ships were chartered 
Bymeioc. for use during the conflict. Of these, 180 ships 
were foreign and 32 U.S. owned. (eine mes ce ee | Wes sash, 
Semecuelh a iarge number of foreign ships to support U.S. 
armed forces in future years can be dangerous. They may not 
be available ina different situation. 

One must question why the remaining ships in the RRF 
were not activated. The most plausible answers are that 
they could not be made ready in time and their military 
utility was questionable [Ref. 10: p. 34]. TO maintain 
these ships and yet not use them when needed is a waste of 
precious money. 

Additionally, there were no U.S. flag merchant ships 
requisitioned under the SRP program. Because these ships 
Operate in U.S. foreign trade routes, their requisition 
posed a problem. If these ships were requisitioned, they 
would be diverted from their commercial business during the 
contingency. The trade provided by these ships would likely 
be filled by foreign shipping. This could have created 


Strong economic and political backlash. 


Syl 


3. Conclusions from Performance Results 
a. Maintenance and Upkeep 

The main reason for the poor results with RRF 
activations is maintenance and upkeep. George G. Sharpe, 
Inc., conducted a study of the first 45 ships activated from 
the RRF during Operation Desert Shield/Storm. The study 
concluded that the poor material condition of the RRF was 
the primary cause for the delay in ship activations. This 
has been further reinforced by more recent studies. The 
Operation Desert Shield/Storm experience with RRF 
activations shows that the RRF must have more realistic 
goals concerning material condition and readiness in order 
to better reflect current capabilities. [Ref. 7] [Ref. 6] 
Gevenm ell 

Over the past several years, RRF funding shortfalls 
have limited maintenance and upkeep. To ensure that RRF 
ships are maintained in the proper condition for a future 
contingency, regular activations must be conducted. Post 
analysis of RRF ship activations in Operation Desert 
Shield/Storm demonstrated that those vessels which were 
previously activated were better able to meet their R-status 
date than those that had not been activated. For example, 
for the 17 RO/ROs activated in Phase I, those that had beam 
previously activated were an average 2.4 days late. Those 


ships not previously activated were an average 13.6 days 


ee 


Mate. (Ret. il: p. 6-6] Without a greater improvement in 
maintenance and readiness, most RRF ships cannot be 
activated within the five day requirement. 

Outpemring R-5 Ships sis also important. Under 
ijea! Conditions, a ship that is moored at one of the three 
NDRF sites will require one day to breakout from the mooring 
and tow to the shipyard. Then it will require a minimum of 
Beemours to conduct sea trials. This leaves only three days 
irene shipyard to activate the ship. If other ships are 
also being activated at the same shipyard(s), there will be 
further delays. During Operation Desert Shield/Storm, 79 
Percent (11 of 14) R-5 ships that were activated from NDRF 
Sites exceeded the 5-day limit by an average of 10.1 days. 
oer, ti: pp. 6-7,8] 

b. Ship Managers 


There have been numerous problems with the Ship 


Managers. Prior to 1986, Ship Managers worked on a 
reimbursable basis tor all COSES (General Agency 
agreements). After that, low bid Ship Manager contracts 


were eStablished. In these contracts the Ship Managers must 
bid for general (overhead) contracts. Only repairs are 
reimbursable. This has caused problems. Ship Managers will 
cut costs wherever possible. For example, there are no full 
time port engineers to help maintain the RRF ships in their 


proper material status. Overall, this has caused activation 


eee) 


delays because often there was not enough manpower and 
Support from the Ship Managers to help activate the ship(s). 
These delays were exacerbated during Operation Desert 
Shield/Storm since several of the Ship Managers were not 
prepared to activate so many ships in such a short period of 
time. [Ref. 4] [Ref. 6] [Ref. 11] 
c. Ship Manning 

The 78 RRFEF ships activated during Operation Desert 
Shield/Storm have an estimated 2500 licensed and unlicensed 
billets. In general, manning problems did not cauSe delays 
during the activations. However, there were two skill 
groups in short supply: senior experienced engineers and 
qualified radiometficers (Rete) een os aml The manning 
problem had been of particular concern to MARAD prior to 
Operation Desert Shield/Storm. Of particular interes taiwan 
this thesis are two possible solutions being examined by 
MARAD and the Navy. They are stated briefly here: 

(1)Maintaining operating crews on ROS ships and 
retention Crewsmien Ras ships Presently, the eight Fast 
Sealift Ships are maintained in an ROS status and have small 
operating crews on board to help maintain the ships in good 
Operating Seondiedon. There are current plans to place 
several of the RO/RO ships in the RRF into an ROS status to 


Maintain these ships in a higher readiness level. 
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ine proolem £68 Maly jemesthicwsRRF ships@as that 
item R= 2 status does not allow sufficient time for manning 
and training a crew unfamiliar with the engineering plant. 
fieme amportantly, it does not allow time for senior licensed 
engineering personnel (Chief Engineer, First Assistant 
Engineer) to become familiar with the details of the 
engineering plant in order to ensure the ship operates 
smoothly. Placing retention crews on several R-5 ships 
Soulad alleviate this problem by providing a source of 
experienced engineers and maintaining the ship in good 
Seemeating condition. The retention crews could provide 
services for a single or several "nested" ships at outported 
Meenetons, {Ref. ll: pp. 6-11,12] 
(2) Establish a Civilian Merchant Marine Personnel 
Reserve. This would provide for the continued training of 
experienced personnel in the merchant marine industry in 
order to crew vessels in the RRF in the event of large scale 
activations. MARAD plans to begin implementing this program 
meme FY 93 budget cycle. Funding would be provided 
meougi RREF appropriations. The following are some 
important aspects of this Reserve program: 


e Each member would commit to a certain length of 
service. 


e They would receive two weeks paid training annually. 


e Training would be conducted on RRF ships during 
regular activations and sea trials. 
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This @typemot Geraining peeqram would help ensure that 


properly trained and experienced personnel are available to 


meet large RRF activation demands in the future. [Ref. 11: 
ey .o— J Sh) 
C. SUMMARY 


Many problems were encountered olhbbapmeke! the RRF 
activations for Operation Desert Shield/Storm. The major 
reasons for the delays during these activations are 
summarized as follows: 


e Poor material condition of the propulsion and 
auxiliary machinery. 


e Difficulty in getting spare parts, especially for 
POre1 Ome ou) Meiehps:. 


e Difficulty in obtaining properly trained crews to 
operate the older steam propulsion plants in the RRF. 


e Poor Ship Manager performance. 

e No outporting of many R-5 ships. 

Conversely, the poor material condition of RRF ships, 
limited shipyard capacity, limited available manning and 
lack of sufficient U.S. flag merchant ships were the major 
reasons the U.S. relied so heavily on foreign flag ship 
charters in Operation Desert Shield/Storm. Due to the 
unique circumstances of this contingency, including the 
international support, an adequate supply of foreign ships 


was available for military charter. It would not be prudent 
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to assume that so many foreign ships would be available for 
a future contingency under different circumstances. 

It takes time and money to properly maintain and 
activate RRF ships. Withee -—Enem budget crisis’ =n @recent 
years, the funding necessary for RREF ship maintenance has 
not been available. As newer ships are acquired for the RRF 
to meet the proposed goal of 142 ships by 1994 it will 
become even harder to maintain ships in the proper material 
mmiGesOperatlional condition. Therefore, future RRF policy 
must balance new ship acquisitions against maintaining the 


existing RRF ships in the proper readiness condition. 
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IV CURRENT SEALIFT ENHANCEMENT INITIATIVES 


A. BACKGROUND 

The need to make up for the shortfalls in U.S. milieu, 
sealift capability has been an issue for many years. The 
rapidly dwindling U.S. flag fleet is the major source of the 
problem. Efforts over the years to stem this decrease have 
failed. The U.S. flag fleet is dying because it is not cost 
competitive with the merchant fleets from other countries. 

ges Key Sye Coumerles, merchant shipping is heavily 
subsidized. In many cases the entire merchant fleet is 
government owned and operated (national fleet). Government 
subsidies for the U.S. merchant marine industry have been 
all but eliminated within the past 15. years. This 
contributes to the decline in the U.S. maritime indtoeag, 
(see Appendix B for further discussion on U.S. maritime 
subsidies). Strict safety regulations and high wages for 
merchant industry workers greatly increase ship construction 
and operat Wven costs invene su, >. 

The structure of the current sealift force has been 
largely established by circumstances in the U.S. Maritime 
industry. As uneconomical commercial ships are phased out, 
MARAD often acquires and places them into the RRF. Over the 
years, there has been a growing reliance on government owned 


shipping to make up for shortfalls in sealift requirements. 
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iiveserend 1s obvious: during the Korean War, U.S. government 
owned shipping carried 15 percent of the military cargo; 
Bering the Vietnam War, it carriéd 34 percent; in Operation 
Desert Shield/Storm, U.S. flag vessels carried 63 percent of 
the total cargo, with 44 percent carried by government owned 
vessels and 19 percent by commercial U.S. flag vessels. The 
Meee Seartling fact is that during Operation Desert 
shield/Storm the U.S. relied on foreign shipping for nearly 
mesenmirds ©£f the sustainment cargo. This trend will only 
worsen in future years as the size of the U.S. flag fleet 
@emeinues to diminish. (Ref. 7: p. 17] [Ref. 10] 

The shrinking U.S. merchant industry has also created a 
more dramatic problem: a decline in the size and change in 
the composition of the merchant marine seafaring work force. 
In 1981, there were 51,000 seafaring personnel; in 1986 this 
number was down to 30,000; in 1992 it is estimated between 
MeeeeoO and 22,000. (Ref. 14: p. 9] Due to the limited 
number of jobs available for entry level individuals, the 
median age in the industry has increased to approximately 55 
years. Peer. t4, p>. 11) [Retvel3: prrso) 

With the increasing size of the RRF, and the decreasing 
number of U.S. flag vessels the manning problem is going to 
deteriorate. A key ratio often used by industry experts is 
the number of operating commercial ships necessary to man an 


RRF ship. As the RREF ships get older and the commercial 


Sys 


ships become larger and more automated, this ratio will 
increase. It iS currently estimated ™ at 9355. In other 
words, 3.5 operating commercial Ships are necessar vane 
provide enough manpower to effectively crew one RRF vessel. 
By the mid-1990s this ratio 1s expected to reach 7:1. [Ref. 
132km pp. al 

To successfully overcome these obstacles, an RRF pregiman 


must support the following areas: 


e Provide the ships necessary to support the military's 
logistics requirements. 


e Maintain those ships in sufficient readiness so that 
they can be quickly activated and reliably operate during a 
national emergency or contingency. 


e Provide the experienced manpower necessary to operate 
the ships. 


e Maintain some minimum level of shipyard capability so 
that the required RRF ships can be activated without undo 
shipyard capacity delays. 

According to the lessons learned from Operation Desert 
Shield/Storm, there were many problems in each of these 
areas. If the past predicts the future, these problems will 
get worse if action is not taken. This chapter reviews some 


initiatives directed toward these problems. 


B. STRATEGIC SEALIFT IMPLEMENTATION PLAN 
In the beginning of FY 1991, Congress directed the Joint 


Chiefs of Staff to conduct the Defense Mobility Requirements 
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Senay (MRS jm This study estimated the requirements for 
delivering military unit equipment, including surge and 
follow-on surge. The study found that there was an urgent 
need for surge shipping. The MRS concluded that additional 
RO/RO vessels were needed to make up for this shortfall. 
The FY 1991 National Defense Authorization Act directed the 
Secretary of the Navy to provide an implementation plan for 
the FY 90/91 funds authorized and appropriated for sealift. 
The Department of Defense Appropriations Act for FY 1991 
directed the Navy to provide an acquisition plan for these 
new RO/RO ships. Additionally, the Navy was tasked to work 
with MARAD to consider acquiring commercially viable sealift 
ships to meet follow-on surge requirements. [Ref. 17: p. 2] 
In February, 1991, the CNO directed the Naval Sea 
Systems Command (NAVSEA) to begin studying the feasibility 
of different design concepts for military RO/RO ships. On 
August 30, the Defense Acquisition Board (DAB) conducted a 
Milestone O review of the Strategic Sealift program. The 
DAB authorized the Navy to proceed with Phase O studies for 
the initial RO/RO ship designs. The Navy also analyzed 
different alternatives for acquiring the necessary ships. 
These alternatives were presented in the Strategic Sealift 
Implementation Plan. This initial analysis was forwarded to 


Congress on 4 October, 1991. 
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NAVSEA then awarded initial (dec tcnmmeconimedet == Nine 
shipyards submitted designs for a large (950 feet) 24 knot 
RO/RO and a medium (700 feet) 24 knot RO/RO. The best 
design concepts from each shipyard were combined to develop 
the engineering features of each ship. As a result, a large 
(950 feet) RO/RO has been designed to meet the military 
requirements set forth in the MRS. 

The medium (700 feet) RO/RO design has since developed 
into a commercial ship possessing military utility. MARAD 
oversees this development in conjunction with commercial 
ship operators. Industry experts have reviewed the initial 
ship designs and expressed some interest. The general 
characteristics of this commercially viable ship were 
presented to the Navy in a report dated 14 February 1992. 

On 18 June 1992, the Joint Requirements Oversight 
Council (JROC) approved the key characteristics of the large 
24 knot RO/RO (LMSR). However, the JROC deferred a decision 
concerning the characteristics for a 20 knot commercially 
Viable RO/RO (COM-20). The Navy has since tasked MARAD to 
further study the COM-20 ship design in conjunction with 
Maritime industry experts. [Ref. 17: p.3] 

Currently, the Navy is in the engineering design phase 
for thew24 Knew sLiMsR The COM-20 vessel is still being 
considered for a build and charter concept. The MRS 


provided a notional acquisition schedule to acquire nine 24 
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knot LMSRs (300,000 square feet usable capacity) to meet the 
2 million square feet prepositioning requirement by 1997. 
The MRS also provided a notional acquisition schedule for 
eleven 24 knot LMSRs (380,000 square feet usable capacity) 
This would meet the 3 million surge sealift requirements. 
The eleven new LMSRs will supplement the eight Fast Sealift 
Ships in the existing sealift inventory. Rete. ht ely 

This thesis is particularly concerned with ships for 
follow-on surge. There are presently three alternatives 
being considered: 

e Based on the initial shipyard designs, build a 
commercially viable 20 knot ship (COM-20) with a 200,000 to 
pee, O0O00 square foot capacity. These ships would be 
acquired for a build and charter program. Based on the 
follow-on surge requirements from the MRS, this will 
require 11-15 newly constructed ships, depending upon the 
final approved design. Converting existing commercial 
RO/ROs is an option also under consideration for the build 
and charter program. The Strategic Sealift Implementation 
Pmemerefers to this program as the active RRF alternative. 
teem. 1/: p. 14] 

e Acquire existing commercial RO/RO vessels, convert 
them and then place them in the RRF. The MRS placing these 
ships in an ROS status. An estimated 18 RO/ROs must be 


purchased under this alternative to meet the fo lloew-en 
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surge requirements set forth in the MRS. This 1s referred 
to as the inactive RRF alternative. [Ref. 17: p. 14] 

e The final alternative designs National Defense 
Features into new construction RO/ROs for commercial use. 
Under this alternative, the U.S. government would pay for 
military enhancements (National Defense Features) in new 
construction vessels, or retrofit existing RO/ROs in order 
to increase their military utility. In addition; ea. 
government would reimburse the ship owner/operator for 
additional operating costs associated with the NDFs, such 
aS increased fuel or maintenance costs. This would be 
Similar to both the Operational Differential Subsidy 
program, used by the U.S. government to assist U.S. flag 
vessel operators engaged in foreign trade, and the 
Construction Differential Subsidy (see Appendix B for 
further dexelanation). The number of ships necessary to 
meet the follow on surge requirements would depend upon the 
size and age of the RO/RO vessels currently in the U.S. 
flag fleet and the new construction vessels’. being 
considered for this program. Based on current estimates, 
15-18 commercial vessels would be required. This is 
referred tovas thewND: alterna ce 

Each of these alternatives has the potential to provide 
the required follow-on surge capacity. To analyze each 


alternative on an equal basis it is necessary to address 


44 


Specific areas of concern, such as current and future budget 
requirements, the effect each alternative will have on the 
commercial maritime industry and the urgency in meeting the 
follow on surge shortfall. Each alternative includes 


Mmameametlal and non-financial considerations. 


C. SUMMARY 

Current sealift initiatives are addressing the need for 
more surge shipping capacity. At present three alternatives 
are being examined for acquiring RO/ROs for follow-on surge 
Siitoping. These include the active RRF, inactive RRF and 
NDF. The best alternative will provide the most cost 
Ei@eecrive method for acquiring and maintaining sealift 
assets and also provide much needed support for the U.S. 


Maritime industry. 
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V FINANCIAL ANALYSIS AND RESULTS 


A. BACKGROUND 

The present goal for strategic sealift is to satisfy 
present and future requirements in a cost effective manner. 
Meeting the needs of sealift within today's financial 
constraints is not an easy task. The previous chapters 
discussed three alternatives that address the follow-on 
Surge requirements established in the MRS. These are the 
inactive RRF, active RRF and NDF alternatives. 

When evaluating different investment alternatives it is 
necessary to have a set of decision rules to determine the 
preferred alternative. This chapter will discuss’ two 
methods of evaluating these alternatives. First an overview 
of the analysis conducted by N42 in the Strategic Sealift 
Implementation Plan (SSIP) will be presented. 


Secondly, the "uniform annual cost" analysis for the 


three alternatives will be discussed. This analysis is the 
emphasis of this thesis. The uniform annual cost analysis 
1s compared with the SSIP analysis. Then, specific 


assumptions concerning each alternative, such as acquisition 
costs, useful lives, ship size and maintenance = and 
operations costs will be addressed. The third part of this 
section discusses the uniform annual cost analysis and the 


conclusions that can be drawn from the results. 
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B. STRATEGIC SEALIFT IMPLEMENTATION PLAN FINANCIAL ANALYSIS 

As discussed in Chapter IV, the SSIP presented a 
Meelenal acquisition profile for acquiring sealift ships to 
meet current and future requirements for surge and follow-on 
Surge shipping. The primary emphasis of the SSIP is to 
satisfy the delivery requirements for military combat unit 
equipment (UE) established in the MRS. Maes So 1P Bis 
essentially divided into two parts: the first part addresses 
the acquisition method for the 24 knot LMSR to meet 
prepositioning and surge requirements; the second part 
addresses follow-on surge requirements. 

In the SSIP, two alternatives for ship acquisition for 
follow-on surge were evaluated, the active and inactive RRF. 
The NDF alternative, although discussed, was noe 
specifically analyzed in the SSIP. This alternative is 
Similar to the active RRF, except the government would 
elpely i tunding for those commercial ships built or 
memrotitted with NDF. Under this alternative, the Navy 
would not own the ship nor receive leasing income. 

Next, the SSIP financial analysis for follow-on surge 
shipping is presented in more detail. This thesis 1s 


Specifically concerned with the results of this analysis. 
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1. SSIP Financial Analysis 

The SSIP conducted a life cycle cost analysis for waen 
alternative. This analysis centers on the concept of the 
present value dollar cost per UE delivered within a time 
frame of C+50 days (within 50 days of the initial deployment 
date, or C-day). Thus, the calculations are dependent not 
only on ship costs, but also on ship size (cargo carry 
Capacity, in square feet) and speed. 

This section presents an overview of the SSIP 
analysis; the analytical process, specific costs involved, 
calculations and other important factors. The results of 
the analysis are then discussed. 

a. Analytical Process 

The first step in this analysis was to determine 
the costs that would be incurred for each alternative. This 
involved estimating the initial ship acquisition costs, ship 
replacement costs (if applicable) and maintenance costs that 
were incurred during the ship's useful life. Once this was 
determined, the present value of the estimated costs were 
calculated at the required discount rate. 

The second step was to determine the leasing income 
that the Navy would gain under the active RRF alternative. 
The present value of this income was also calculated at the 


required discounterace. 
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The net present value (NPV) for each alternative 
was then determined. This simply entails adding the present 
values of the costs (cash outflows) to the present value of 
the leasing income (cash inflows), (Appendix C addresses the 
NPV method in more detail). After calculating the NPV, the 
results must be scaled to adjust each alternative to a 
common unit of measurement. In this analysis, the 
appropriate unit of meaSurement wasS cargo capacity (square 
feet of unit equipment) that can be delivered over a 
Gaeelcular time period. This is dependent upon ship size 
and speed. Dividing the NPV by the cargo capacity gives the 
resulting ship life cycle costs (S$million/K-square feet). 

Specific assumptions made in the SSIP concerning 
Epewship life cycle costs, including useful life, and size 
and speed for each alternative are discussed in the 
following section. 

(1) Ship Useful Life. Ships that are newly 
constructed under the active RRF alternative are assumed to 
have a 40 year life. The SSIP assumes that these ships will 
be operated in the commercial industry for 20 years and then 
placed in the RRF in ROS for the remaining 20 years. 

Likewise, when an existing commercial ship is 
meauired for the inactive RRF, the ship's current age 1s 
subtracted from the 40 year life to give the remaining 


useful life of the ship. When this ship reaches the end of 


49 


its useful life, a second ship 1S acquired=sand the jane 
process is. repeated. Specifically, these calculatwems 
assume that a ship would be purchased at the 15 year point 
and then placed in the RRF for 25 years. At the end of 25 
years, another commercial ship is purchased for replacement. 
The replacement ship costs are factored DUES) the 
Calculations hei aes eee ee 
(2) Ship Size and Speed. Ship speed and size are 
two major factors that must be considered in order to 
compare the active and inactive RRF alternatives on an equal 
basis. In the initial designs, shipyards and NAVSEA 
estimated the size of the COM-20 active RRF ship to be 
approximately 200,000 to 300,000 square feet of cargo 
Carrying capability. [Ret 1?:3p..r For the calculations 
presented in the composite graphs (following pages), the 
size of the inactive RRF and active RRF ships were estimated 
at 160,000 square feet and 240,000 square feet respectively. 
[Ref. 17] 
The SSIP analysis assumed a ship speed of 18 and 
20 knots for the inactive and active RRF respectively. 
Although ship speed is important, it has no effect on the 
results of these specific calculations. These ships will be 
usedwefor follow-on  s@mgqe cCarcgen Due to the cargo 
availability schedule established in the MRS, these ships 


are not expected to begin cargo delivery until approximately 
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mae C+2) day point. Once the ship is loaded at the C+21 
meamce and arrives at the first destination, the C+50 limit 
will have been reached. (iieeemereoanaly would not be 
feeericleme time Lor a Second £Erip. Within this restrictive 
time frame, two knots will make very little difference. 
[Ref.18] 

b. Results 

The analysis provides the life cycle cost (§$ 
million) per thousand square feet of UE that can be 
delivered by the ship in C+50 days [Ref. 17: Appendix D]. 
This analysis was conducted using a discount rate of zero 
percent, 4 percent and 10 percent. 

Composite graphs for this analysis are presented on 
the following pages (Figures 1,2 and 3). Fach graph shows 
the variation in life cycle costs given the variation in 
initial acquisition costs, variations in lease payments for 
Gee actlive RRF option ($0 and $5 million) and the different 
discount rates. [Ref. 17] 

These graphs allow for relative comparison of the 
two alternatives based upon the main variables presented 
(acquisition costs and lease rate). For example, using the 
4 percent discount rate (Figure 2), assume that an active 
RRF ship can be constructed at a cost of $200 million. 
Assuming that the ship can be leased at a $5 million annual 


rate, then the graph can be used to compare what the 


al 


equivalent cost ($M/K Square Feet) of an inactive RRF ship 
will be to provide the same capability at the same life 
CYelrc™ cose By choosing the $200 million point Onememe 
active RRF ($5M/year revenue) line, move across horizontally 
to the inactive RRF line and then identify the acquisition 
cost that equates to the same level of life cycle cost ior 
the inactive RRF. This is approximately $13 million. eee 
new construction costs are $200 million and an existing 
commercial ship can be acquired for the inactive RRF at a 
cost of $18 million or less, then purchasing an Cx?steedg 
ship would be the better alternative based on these life 
GvVcWerecost Calemlarlonse 

The graphs show that the inactive RRF alternative 
is less sensitive to acquisition costs than the active RRF 
alternatives. Additionally, the higher the discount rate, 
the less sensitive the inactive RRF alternative becomes to 
acquisition costs. In particular, increases in the discount 
rate decrease the slope of the inactive RRF line while the 
Slope of the active RRF line ($0 and $5 million leasing 
income) remains relatively constant. As seen in Table 7, by 
doubling the acquisition costs for each alternative, the 
percent change in the life cycle cost for the active RRF 
decreases as the discount rate increases, while the percent 
change for the inactive RRF increases as the discount rate 
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Figure 1. Active vs. Inactive RRF Life Cycle Cost (40 years, 0 percent Discount Rate) 
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Figure 2. Active vs. Inactive RRF Life Cycle Cost (40 years, 4 percent Discount Rate) 
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Figure 3. Active vs. Inactive RRF Life Cycle Cost (40 years, 10 percent Discount Rate) 


TABLE 7 
LIFE CYCLE COSTS AT A 4 AND 10 PERCENT DISCOUNT RATE 


Acqu. Costs ($M) Life Cycle Costs 


4% 10% 
Active RRF $100 Oe O25 
($5M lease) $200 0.7 0.65 
% change 180% 160% 
Inactive RRF $20 0.75 0.4 
$40 0.85 USS 
% change 13% 37.50% 


The results of the study yielded no der mee 
conclusions regarding the preferred alternative. Instead, 
the study provides a method of comparing alternatives based 
on the initial acquisition costs of the ship. Identifying 
the most cost effective alternative warrants further 
analysis. The following uniform annual cost analysis 


provides some of the required information. 


C. UNIFORM ANNUAL COST ANALYSIS 

The uniform annual cost analysis provides an improved 
method for comparing the alternatives discussed. Ties 
approach differs from the SSIP analysis in three ways. 
First, as the name implies, the uniform annual cost analysis 
is used to calculate an annual vice overall cost. This 
allows the costs of ships with different life cycles to be 
compared on an equal basis. Second, this analysis takes 


into consideration a larger set of costs incurred under the 


3N6) 


alternatives. specifically, the analysis includes merchant 
Paeiiiemneserve “personnel training costs and ship scrap 
values. Third, the analysis is expanded to evaluate the NDF 
alternative. 

mine cuidelines for the uniform annual cost analysis are 
drawn from various financial accounting textbooks (see 
bibliography) and the Department of Defense instruction 
entitled "Economic Analysis and Program Evaluation for 
Resource Management" (DODD 7041.3). Instruction DODD 7041.3 
provides guidelines for comparing alternative investments 
with different useful or economic lives.’ It states: 


Uniform annual cost should be calculated when 
alternatives have different economic lives. It is 
obtained by dividing the total present value cost (NPV) 
by the sum of the present value factors of the years in 
which an alternative yields benefits [Ref. 20: p.7]. 


Calculating the uniform annual costs for an investment 
is essentially the same as determining the annual payments 
that would be incurred with an annuity. An annuity is a 
series of payments at equally spaced intervals over a given 
eomlec Of time. {Ref. 23; p./12]) The basic formula for 
determining this annual payment is as follows: 


PV of the Future Cash Flows = 


Annual Payments x Sum of Discount Factors 


3Economic life is defined as the period that an alternative investment yields benefits [Ref. 20: p. 7]. For 
purposes of this discussion, useful life and economic life have the same meaning. 


oF 


After calculating the present value of any annuity, ee 
annual payments can be determined by dividing this valves 
the sum of the discount factors over the life of the 
rituals yee The main idea behind this approach is that an 
aggregate total cost of an alternative is re-expressed as an 
annual cost. 

In the following section, an overview of the uniform 
annual cost analysis is presented. This discusses’ the 
uniform annual cost calculations and differences between 
this analysis and the SSIP analysis. Also discussed are the 
assumptions used in calculating the uniform annual costs. 

1. Analysis Overview 

When calculating the uniform annual costs for each 
alternative investment, the NPV of the future cash flows, 
both inflows and outflows, is determined as discussed in the 
SSIP analysis. Once determined, the NPV is divided by the 
sum of the discount factors over the life of the 
investment. This provides the uniform annual costs. In 
essence, the uniform annul cost is a measure of the average 
annual cost of an alternative over its useful life. 

Calculating the uniform annual costs represents a 
different approach than the SSIP analysis for two main 
reasons. First, this calculation presents costs on gam 


annual basis. This provides a method for comparing each 
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eeeriammye Dased On an annual cost vice anwoverall cost, as 
memehe SSIP. 

Secondly, Tha G allows iT directly comparing 
alternatives with different useful lives. For example, the 
Seve analysis assumed that a ship constructed under the 
active RRF alternative would have a useful life of 40 years. 
A ship acquired from the commercial market for the inactive 
RRF would have a shorter useful life, estimated at 25 years. 
To compensate for this shorter useful life, the SSIP 
analysis incorporates acquisition costs for a second ship 
from the commercial market at the 25 year point. This 
extends the useful life of the inactive RRF out to 40 years 
peomeevond. In contrast, by calculating the uniform annual 
cost, alternatives with different useful lives can be 
compared on an equal basis. Consequently, the future 
Megmesition costs for the second inactive RRF ship are not 
required in this analysis. 

PQEmImOoQnrEane fact “CO” pDOlInt oul 1s for the uniform 
aomiial cost calculations to be valid it is assumed that at 
the end of a ship's useful life, whether it be 40 or 25 
years, another ship of approximately equal value will be 
purchased. iitt waccmNocm Mal ntaghunemdl) Oomgoing production 


cycle. 


29 


2. Assumptions 

The uniform annual SOst calculations Og each 
alternative are based on the acquisition costs, ship useful 
life, ship size, leasing income (if applicable), and 
maintenance and operating costs. 

In general, the same factors used in the SSIP analysis 
are used in this analysis, with some additional fdaG@tem. 
included. First, the estimated costs for training personnel 
in the proposed merchant marine reserve program are 
incorporated in this analysis. Due to the RRF manning 
problems, it is important to include these costs to more 
accurately estimate the overall costs of each alternative. 
Second, an estimate for the scrap value of the ship at the 
end of its useful life is included, in order to incorporate 
all future income that can be earned for each alternative. 
Lastly, as stated previously, the NDF alternative 1s 
included in this analysis. The same factors apply under the 
NDF alternative except an operating differential subsidy 
cost estimate is also included. If this alternative were 
undertaken in the future, the government would have to pay 
an operating differential subsidy to the ship operator to 
offset the added costs of operation due to the NDFs. 
Therefore, this cost is included to better estimate the 


total costs to the government for the NDF alternative. 
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Next, the particular assumptions concerning the values 
for the factors used in uniform annual costs calculations 
for each alternative are addressed. The first section will 
discuss the assumptions concerning the costs and income. 
meso is ~6~CIiVvided according to the three alternatives: 
inactive RRF, active RREF and NDF. The second section will 
present assumptions for ship size and speed. The results of 
the uniform annual cost analysis are presented at the end of 
this section. This will include a discussion of major 
variables and how they effect the results. A uniform annual 
cost example calculation is provided for each alternative in 
Appendix C. This provides a detailed step by step procedure 
for how these calculations were conducted. 

a. Inactive RRF 

(1) Acquisition Costs. The estimated acquisition 
eons FOr current commercial RO/ROs will vary depending upon 
the ship's size, type (diesel or steam, foreign or 
domestically built) and age. The acquisition costs include 
funds used to convert the ship for military use and any 
additional costs to place the ship in the RRF. Estimates 
fOr acquiring and converting current commercial ships are 
generally in the range of $20 to $40 million. Pit tad ly, 
for purposes of this calculation, it is assumed that the 
acquisition costs are $40 million. [{Ref. 9] [Ref. 17] [Ref. 


iPS] 


ol 


(2) Ship Useful Life. The'estimated overall useful 
aie ious! at is approximately 40 years, at which point the 
ship becomes obsolete and is scrapped. [Ref. 17] When a 
ship is initially acquired by MARAD, its useful life for ime 
RRF will be the total time period it is available for use in 
the RRF. Since older commercial ships are acquired by MARAD 
for the RRF, it is safe to assume that the ship has reached 
the end of its economic life. This will normally be 
anywhere from 15 to 25 years. For this analysis, Timms 
assumed that the commercial ship would be acquired at the 15 
year point, after commercial operation. At that point it is 
converted and placed in the RRF. The conversion is assumed 
to take one year. Thus the ship is assumed to have a 25 
year expected life in the RRF. This is consistent with the 
assumptions used in the SSIP analysis. 

(3) Maintenance. The MRS requires that each of the 
RO/ROs presently in the RRF, and any future RO/ROs acquired 
for the RRF, be placed in ROS. These ships are very useful 
for transpoemting mailatanry veaimeex Therefore, they must be 
available sooner than the other lower priority ships in the 
RRF. ROS ships will be outported near their anticipated 
equipment loading sites, have a small crew (8-10 members) on 
board to maintain the ship and undergo sea trials on an 
annual basis. The annual cost estimates for maintaining a 


ship in an ROS status are presented in Table 8. These 
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estimates are used for the yearly maintenance cash flow. 
Reef. Ji: pop. A-3]) 

(4) Merchant Marine Reserve Personnel. There will 
also be costs associated with training reserve personnel to 
man each inactive ship. MARAD estimates that it will cost 
approximately $4600 per year to train an individual in the 
proposed merchant marine reserve program [Ref. 19: p. 34]. 
Assuming that the required crew size for the ship is 30 
members (estimated from current ship crew sizes) and there 
are 8-10 ROS crew members already on board the ship, an 
additional 22 crew members (30 less 8) will be required to 
fully man the ship. These 22 potential crew members will be 
trained in the reserve program at an annual cost of $101,200 
(=22 x $4600). These costs were not factored into the SSIP 
analysis. 


TABLE 8 
Reduced Operating Status Annual Costs 


(Thousands) 


Activations (sea trials) $500.00 
Logistics 103.00 
Maintenance and Repair 875.00 
Miscellaneous 825.00 
Outporting 200.00 
ROS Operating Crew 1,000.00 
Ship Manager Fee 239.00 


Total $3,742.00 
Perey li: p.A-3] 


(5) Disinvestment (Sale/Scrap). Scrap rates vary 


widely from year to year depending upon the current market 
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conditions. There is also a large difference between ship 
scrap rates in the U.S. and foreign Shipyards. Scrap Werees 
(per ton) tend to be lower in the U.S. due to higher 
Shipyard operating costs and restrictive environmental 
regulations. In a U.S. shipyard, the scrap rate Can aes 
from $50 to $100 per ton, where ina foreign yard they can 
vary from $70 to $140 per ton [Ref. 3]. For this analy. 
it is assumed that the ship 1S scrapped at a price of $50 
per ton. This rate 1s used for conservatism, since the 


lower scrap rate will least offset the NPV of the overall 


Shp weosts . Assuming that the ship has a displacement of 
40,000 Long Tons (LT), the scrap value 1s $2  miieieren 
(=40,,000" LP x9 550 “pers ron Scrap income was not factored 


into the SSIP analysis. 


b. Active RRF (COM-20) 

(1) Acquisition Costs. With the design phase for 
the COM-20 ship still in progress, there are no firm initial 
cost estimates for constructing the ship. Even so, based on 
the initial cost estimates for the 24 knot LMSR (discussed 
in Chapter IV) the best estimate for the initial acguisition 
costs of the COM-20 ship would be approximately $200 million 
[Remo le 

The cash outlays for the construction will be 
based on a four year contract, with the annual payment rate 


based on the following schedule: 
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Year 1- 183% 
Year 2- 33% 
Year 3- 35% 
Nie one Sd Se ROE oo). Os eh) 


(2) Ship Useful Life. After the four year 
Semeeruckion period, the ship will be leased to the 
commercial industry for 15 years. After 15 years it reaches 
the end of its economic life. At that point, the ship is 
placed into the RRF where it is maintained in ROS, just as 
the inactive RRF ship in the previous discussion. Bibie iave| 
the first 15 years of operation, the Navy will earn the 
leasing income. When the ship is placed in the RRF, the 
Navy will incur the same annual costs for maintaining a ship 
hmamerOs Condition, including the annual training costs for 
merchant marine reserve personnel. 

The 15 year lease was chosen for two reasons. 
First it is consistent with the assumption introduced in the 
previous inactive RRF discussion. Secondly, it is more 
conservative in comparison to the SSIP analysis assumptions, 
which estimated that the ship would be leased for 20 years. 
By assuming the ship is only leased for 15 years, the Navy 
does not receive leasing income and must pay the required 
maintenance costs for the extra five years the ship is in 
the inactive RRF. 

(3) Operating Income. It is hard to estimate the 


actual leasing income. As previously discussed, the SSIP 


Oe 


analysis uses a fate of SO and SS mieten The $5 midiiten 
equates to a daily lease rate of approximately $14,000. 
This is roughly equivalent to the current shipping market 
bareboat charter rate. [Ret aa | However, this lease rate 
would represent a gross cash flow. Expenses incurred by the 
Navy and MARAD for additional costs associated with the ship 
leasing, (1.e., administrative costs, inspections, etc.) 
must be deducted to determine the net cash flow. It is not 
unlikely that the net cash flow from the ship leasing will 
be zero. 

The main purpose of leasing the ship is not to 
recover costs or make a profit, as in a commercial lease, 
but to avoid the yearly costs to maintain the same ship in 
the RRF. The actual lease rate will be the rate supported 
by the shipping market at the time. These rates vary widely 
depending upon the economic and market conditions. For this 
initial analysis a lease rate of $5 million will be used so 
the results can easily be compared to the SSIP analysis 
results. Different lease rates will be analyzed later in 
the chapter. 

(4) Maintenance and Merchant Marine Reserve 
Personnel. Once the ship is placed into the RRF, it will be 
maintained in ROS. The same costs incurred in the previous 


discussion for the inactive RRF apply in this situation, 
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moclueing the annual (cost sof training the necessary 
personnel in the Merchant Marine Reserve. 

(5) Disinvestment (Sale/Scrap). The initial designs 
Meemene COM-20 ship estimates the ship to be approximately 
40,000 LT. Using the scrap rate discussed previously, the 
ship scrap value will be $2 million at the end of 40 years. 
[Ref. 17] 

c. National Defense Features (NDF) 

(1)Acquisition Costs. The underlying factor that 
will effect the construction costs for a commercial ship 
with NDFs is the cost differential between constructing an 
equivalent ship in a U.S. and foreign shipyard. In the 
SSIP, MARAD estimated that the costs for a commercial ship 
with NDFs, that was equivalent to the COM-20 ship, was 
memeeoximately S160 million in a U.S. shipyard. The costs 
for constructing an equivalent ship (without NDFs) in a 
femogn shipyard was $56 million (1991 dollars). Thus, the 
commercial company would pay $56 million, and the U.S. 
government $104 Tekan (OC O—erbescSumceiomy Millivon), for 
@emoeructing the ship. [Ref. 17: p. 20) This analysis 
assumes that the government acquisition costs are $104 
million. The four year payment rate presented in the active 
RRF discussion (18%, 33%, 35% and 14%) is used for this 


eaeculation. 
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(2) Ship Useful Life. As discussed previously, a 
commercial ship generally operates for 15 to 25 years. For 
consistency with the previous discussions, this amalgam 
assumes that the ship 1s operated by a commercial shioeum, 
company for 15 years. After 15 years, the ship is turned 
over to MARAD and placed in the RRF in ROS. The ship is 
retained in the RRF until it reaches 40 years. At this 


POM: Lie eisese ty ters ecuador 


(3) Operating Differential Subsidies. Current 
Operating Differential Subs dy VOIDS) informatirem 1s 
published yearly in the MARAD Annual Report. The annual 


report shows the names of the participating shipping 
companies, the accrued ODS liabilities for MARAD and the ODS 
paid to each shipping company over the past years (since 
IS ee Although ODS payments are not listed on a ship by 
ship basis, this information can be used to estimate the 
operating subsidy that would be incurred if the Navy were to 
subsidize a ship with NDFs. Estimates for the operating 

, 
subsidy used the current accrued ODS liability, the number 
of ships receiving ODS and the time period remaining in the 
ODS contract for each participating shipping Company 
average for the four companies is then taken. The results 
are presented in Table 9. 

This 18 a very rough approximabion basemen 


historical data. Actual ODS funding for a particular sme 
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is based on the size of the ship, the NDFs incorporated in 
the ship construction and the trade for which the ship is 
used (1.e., the trade route and the number of voyages per 
Meer tor that ship). 

TABLE 9 


ODS ESTIMATION 
ce ror oe ae ee en an ae) ee se ae ee 


Company ODS Liability # of ships Years Left ODS/ship/year 
American President Lines $6,923,782 23 6 $50,172 
Farrel Lines Inc. 1,022,385 5) 4 SS E126 
Lykes Brothers Steamship 14,323,618 Ze. 7 $75,786 
Waterman Steamship 2,790,797 4 5 $139,540 

Average= $79,155 
l Years remaining in ODS contract. 
**Source: MARAD 1990 annual Report. 
(4)Maintenance and Merchant Marine Reserve 


Personnel. After retiring from commercial use, the ship is 
miesaced in the RRF in ROS. The same costs apply as 
meewvouscly “discussed, including the costs for training 
reserve personnel. 

(5) Disinvestment (Sale/Scrap). At the end of the 
ship's 40 year useful life, it is scrapped at the same value 
assumed previously ($2 million). 

d. Ship Size and Speed 

This analysis uses the same assumptions presented 
in the SSIP analysis for ship size and speed. Additionally, 
Since a size of 160,000 sq-ft and speed of 18 knots are used 


for the inactive RRF commercial ship, the same size and 
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speed assumptions are used for a new construction ship with 
NDEs. 

The size and speed of a ship are imporgane 
considerations for the active RRF alternative. As stated 
previously, the initial size estimates for the COM-20)§eimm. 
is 200,000 to 300,000 sqlare wMbeece OF carcge Ccapaere 2 The 
larger size and speed for the ship being proposed by the 
Navy presents a problem. Comparable commercial RO/ROs are 
Slower and smaller. When commercial ships are designed and 
built, the speed and size of the ship are kept in balance. 
A ship that is too large and/or too fast can be more 
expensive to operate than a smaller, slower ship. The 
proposed COM-20 ship, which will be larger and faster than 
presently operating commercial RO/ROs, will require a much 
larger propulsion plant and consequently cost more to 
operate. Therefore, it is likely that the Navy will have to 
reduce the annual leaSing rate to take this into account. 
Variations in lease rates will be considered later in the 
Chapter. 

3. Results 
Table 10 displays the results of this analysis based 
on the assumed values for the factors, as discussed above. 
From these results it can be seen that the inactive RRF 
alternative provides the lowest uniform annual cost per 


thousand square feet of cargo capacity. 
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TABLE 10 
UNIFORM ANNUAL COSTS/K-Sq-Ft (UAC) 
Alternative PV Acqu. PV Lease PVODS PV ROS PV Reserve PV Scrap NPV 


Active RRF (174.89) 28.57 N/A (6.1273) (0.1657) 0.03 (152.58) (0.0586) 
Inactive RRF (40) N/A N/A (33.6400) —- (0.908) 0.18 (74.37) (0.0457) 
NDF (91) N/A (0.4286) (6.1273) (0.1657) (1.03 (97.63) (0.0562) 


These results can be compared to the SSIP analysis 
results. Given a 10 percent discount’ rate, at an 
acquisition cost of $200 million, the UAC for an active RRF 
ship is 0.0586 (SM/K-sq-ft), whereas at an acquisition cost 
eee oO million am inactive RRF ship has a UAC of 0.0457. 
Tus , the inactive RRF is the most cost effective 
alternative. These same conclusions are obtained with the 
SSIP analysis (given the same acquisition cost estimates). 
Additionally, from the results of the UAC analysis, it can 
be seen that the NDF alternative is competitive with the 
active RRF alternative. 

In order to thoroughly examine each alternative and 
determine the best one, it is necessary to look at the 
variables presented and discuss how each effects the 
calculations. The following section presents a sensitivity 
eam@erysiS for the major variables in the calculations. These 
include acquisition costs, lease rates and discount rates. 
The results of this sensitivity analysis are presented in 


Figures 4, 5 and 6. 
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Figure 4. Acquisition Costs vs. Uniform Annual Costs (5% Discount Rate) 
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Figure 6. Acquisition Cost vs. Uniform Annual Costs (15% Discount Rate) 
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For this sensitivity analysis, the ROS maintenance 
Seers Were assumed constant, Since these costs will not vary 
greatly from year to year. Reviewing Table 10 shows that 
the present value of the assumed annual costs for the 
merchant marine reserve program under each alternative is 
small compared to the present value of the other variables. 
The same conclusion can be drawn about the present value of 
the operating differential subsidy (ODS) under the NDF 
alternative. Additionally, since the cash inflow from the 
ship scrap is well into the future, its' present value is 
small. Due to these facts, all of the above values were 
held constant during this sensitivity analysis. 

a. Acquisition Costs 

The acquisition costs are the largest cash outflow 

and occur in the first years of the investment life cycle. 
Thus, these cash outflows have a large effect on the final 
results. 

b. Lease Rate 

The lease rate used for the analysis of the active 

RRF alternative has a great effect on the resulting 
conclusions. To analyze this, a lease rate of $0, $2.5 and 
$5 million was used. Additionally, to consider a worst case 
scenario, the uniform annual cost analysis was also 


conducted for a COM-20 ship that was not leased after 


1 


EONS Selle een: Instead the ship was placed into the RRF in 
ROS for its 40 year useful life. 

The purpose of varying the lease rate is to provide 
a further method of comparison. When a better estimate of 
the lease rate for a COM-20 ship can be obtained, the graphs 
allow for comparing uniform annual costs at that particule 
lease rate to determine comparable acquisition costs for 


each alternative. 
c. Discount Rate 
In the standard NPV analysis, the discount rate 


reflects the alternative uses for the required capital and 


the riskiness of the investment. For the commercial 
COMpanY, 4drning sa pEerlts be On Che uUulCmMOSt m@oneern- The 
discount rate is often compared to a "hurdle rate". If an 


investment can earn a return greater than its hurdle rate, 
then the company will undertake the project. [Ref. 18: p. 
592] However, this concept in many respects does not apply 
to government investments. Government's goal is to maximize 
the capabilities of strategic sealift while minimizing the 
overall costs. 
The guidelines for the discount rate to be used in 
economic analysis is set forth in DODD 7041.3, which states: 
Interest will be treated as a cost which is 
related to all Government expenditures, regardless of 
whether there are revenues or income by way of special 


taxes for a project to be self-sustaining. This policy 
is based on the premise that no public investment 
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should be undertaken without explicitly considering the 
alternative use of the funds which it absorbs or 
aeeomwaces ) \|/Ref.. 20: p. 6]. 

The reasoning sbehind the standard ten percent 
discount rate is that it reflects forgone private sector 
investment opportunities (opportunity costs). The discount 
rate is determined by the preference for current and future 
money sacrifices that the private sector shows in private 
investments. Thus, the prescribed discount rate of ten 
percent represents an estimate of the average rate of return 
on private investment before corporate taxes and after 
Semeiseing for inflation. [Ref. 20: p. 6-7] This definition 
Pome investment opportunity costs is only valid if the 
government funds projects that have an NPV greater than 
zero. If the budget is set without regard to the NPV for 
government projects, as it is, return in the private sector 
1s irrelevant for government discount rate decisions. 

Additional research has been conducted on this 
topic. Some analysts recommend using lower discount rates, 
such as the consumer rate of interest, the Treasury bill 
rate, or a weighted average of the consumer rate of interest 
pileminde pre-tax corporate rate of return. (Ref. 21: pp. l/- 
Ihesh | Seueeeeouners Stress the ‘opportunity cost' approach, 
where the correct discount rate should reflect the 
opportunity cost of each alternative investment being 


considered within a set government budget. As the 


sia 


government budget (especially the military budget) becomes 
smaller, this opportunity cost discount rate increases 
because there is less money available to fund these 
alternative projects. Therefore DOD may want to consider a 


discount rate other than the standard ten percent. 


d. Conclusions From the Results 

The graphs for the uniform annual cost analysis are 
presented in a different format than those in the SSIP 
analysis. Uniform annual costs are presented on the X-axis 
and the “acquisition CoOStES on Seno fyla cs. This is doneuime 
emphasize the fact that when the discount rate increases, 
the magnitude of the acquisition costs decreases, for a 
given uniform annual cost. 

Some important conclusions can be drawn from the 
graphs: 

e Acquisition Costs- the slope of the line for each 
alternative reflects the sensitivity of the uniform annual 
costs to the acquisition costs. The slope of the lines for 
the active RRF and NDF alternatives are higher than the 
inactive RRF. This implies that the uniform annual costs 
for the inactive RRF are more sensitive to the acquisition 
costs than the other two alternatives. 

The acquisition costs will have a strong effect on the 
results of the analysis. Estimated acquisition Costs ren 


each alternative were discussed previously. In Ppartseutam 
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estimated costs were $200 million for the active RRF, $104 


Meeetonmem tor the NDE Wand S40 million for the inactive RRF. 


Given these best estimates, the most cost effective 
alternative is the inactive RRF. It has a lower uniform 
emmuat Cost. What effect do variations in these acquisition 


costs have on the final results? To determine this, values 
50 percent above and below these estimates are considered. 
The corresponding uniform annual costs are presented in 


Table 11 (10 percent discount rate). 


TABLE 11 
Acqu. Cost ($5M) _UAC 
Active RRF $300 0.092 
$200 0.059 
$100 0.025 
NDF $156 0.082 
$104 0.057 
$52 0.030 
Inactive RR $60 0.058 
$40 0.046 
$20 0.033 


From the table ‘it can be seen that at higher 
acquisition costs the inactive RRF alternative is the most 
cost effective. At lower acquisition costs, the active RRF 
and NDF alternatives more cost effective. Therefore, the 
initial acquisition costs for each alternative will have a 


strong effect on the outcome of the analysis. 
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e Discount Rate- assuming the best estimated 
acquisition costs and a $5 million annual lease rate, Table 
12 shows how the uniform annual costs change as the discount 
rate increases. This table demonstrates two important 
relationships between the uniform annual costs and the 


disceunt rater 


TABLE 12 
Uniform Annual 
Costs 
Acqu. Costs (8M) 5% 10% 15% 
Active RRF ($5M) $200 0.0365 0.0586 0.0924 
NDF $104 0.0427 0.0567 0.0833 
Inactive RRF $40 0.041 0.0457 0.0625 


1. As the discount rate increases (from the 10 percent 
originally assumed), the inactive RRF alternative becomes 
even more attractive relative to the other two alternatives. 
Conversely, at a lower discount rate the active RRF becomes 
the preferred alternative. 

2. As the discount rate increases, the uniform annual 
costs will increase. Recall in the earlier discussion that 
the uniform annual cost is the same as calculating the 
annual payment on an annuity. For the same initial 
investment, the annual payments increase with the interest 
rate on an annuity. The same situation applies here. Given 
the same initial acquisition costs, the uniform annual costs 
increase with the discount rate (equivalent to the interest 


rate). 
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e Lease Rate- the active RRF alternative is only 
competitive with the inactive RRF or NDF alternative at a 
leases rate sof SS million of higher. At $0 or $2.5 million, 
mee acLive RREF 1s not a cost effective alternative. The 
Poor raue €rtects the analysis results in an indirect way. 
When the assumed lease rate is lowered, the comparative 
Geqgulsition costs for a given uniform annual costs 
decreases. For example, at a 10 percent discount rate, the 
uniform annual costs for a $40 million inactive RRF ship is 
O45]. The comparative acquisition costs (same uniform 
annual costs) for the active RRF at a lease rate of $0, $2.5 
peo Million are $127, $144 and $160 million respectively 
and for the NDF alternative it is $82 million. Thus for a 
$5 million decrease in the annual lease payments, the active 
RRF comparative acquisition costs decrease by $33 million 
($160 less $127). This is a major difference. The $33 
million could purchase another inactive RRFE ship. 
Therefore, if the active RRF alternative is undertaken, it 


is important to consider the potential lease income and the 


geeisition costs. Otherwise, this alternative is not cost 
effective. 
With the previous discussions, some general 


eenelusions can be drawn concerning the preferred 
alternative. As stated previously, with the current best 


estimates for the acquisition costs of each alternatives, 
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the inactive RRF is the most eoce effective alternative. 
This preference becomes stronger as the discount rate and 
acquisition costs increase. Conversely, at a lower discount 
rate and lower acquisition costs the active RRF provides the 


most cost effective alternative. 


D. SUMMARY 

Each alternative, inactive RRF, active RRF and NDF, must 
be evaluated based on its ability to meet the current 
sealift shortfalls (urgency) and provide a long term 
SOlLUCION Gem rene _sealrt ep eeolon- The alternative that 
provides the most sealift capability at the lowest cost is 
of course preferred. 

The uniform annual cost analysis discussed in this 
chapter represents a more comprehensive approach in 
determining the best alternative for meeting current and 
future strategic sealift needs. The resulting graphs from 
the analysis allow for comparing each alternative, based on 
the annual lease rate, discount rate and acquisition costs 
of the ship. The results of this analysis show that each 
alternative is a cost effective approach to acquiring 
sealift assets under different values for the most critical 
factors: acquisition costs, lease rate and discount rate. 

There are also broader financial and non-financial 


considerations that must be taken into account. The next 
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chapter discusses other factors that must be considered when 


choosing the best alternative. 
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VI CONCLUSIONS 


A. BACKGROUND 

Given the current sealift situation, it is cCriticaiiee 
provide additional capacity for surge and follow-on surge 
shipping, as established in the MRS. It is imperative that 
all options for acquiring additional sealift Capacity made 
considered egually. Chapter V stressed financial 
comparisons between three alternatives. As always, budget 
constraints will limit the number of choices available to 
decision makers. This makes future decisions for acquiring 
sealift ships that much tougher. 

In this chapter specific benefits and drawbacks for each 
alternative are presented exploring both financial and non- 
financial considerations for these alternatives. These 
include concerns for the commercial shipbuilding and 
shipping industry, political environment, current Stauuamenm 


the RRE and aval lability of (ships in ehe Seiieeiae 


B. BENEFITS AND DRAWBACKS 

This discussion is divided into six areas of interest: 
ship acquisition and maintenance EOSitSs: shipbuilding 
ILL ONES IC te Vr shipping MAGUS BiG ship lead time and 
availability, political environment and other 


COMnsitderaelrons. These areas are addressed ian this secwaem 
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because they will have an important impact on the decisions 
made in the future. 
1. Ship Acquisition and Maintenance Costs 

Surrcntwand future = budger constraints are important 
factors when considering the three alternatives. 
Mean lonally, within the Navy, sealift has been a 
relatively low priority. The initial acquisition and 
conversion costs for inactive RRF ship from the current 
commercial market are substantially lower than the 
acquisition costs for the other alternatives. 

An additional consideration when discussing initial 
acquisition costs is the provision for sale of obsolete 
vessels in the NDRF under section 510(i) of the Merchant 
Marine Act of 1936, as amended in 1977. MARAD can acquire 
Suitable vessels for the NDRF by selling obsolete NDRF 
vessels. This can be accomplished by either trading the 
ships directly, or selling them for scrap during favorable 
market conditions and using the funds at a later date to 
acquire suitable commercial ships for the NDRF. Under the 
current law, these funds cannot be used for the construction 
of new ships, therefore they cannot be used for the active 
RRF or NDF alternatives. [Ref. 3: p. 11] With increased 
sales of the older obsolete NDRF vessels in upcoming years, 
funds will be available for acquiring newer RO/ROs to meet 


the follow-on surge requirements. This reduces’ the 


Sh, 


appropriations and budgeted funds needed hen Shp 
acquisition in the near term. 

The initial drawbacks of the higher acquisition Goa 
for the active RRF and NDF alternatives must be weighed 
against the future benefits of deferring ship maintenance. 
For the active RRF, leasing would eliminate maintenance 
costs and provide some revenue for the government. This 
would increase the funds available for acquiring future 
ships and maintaining ships currently in the RRF and would 
substantially enhance military sealift responsiveness and 
capabilities. 

2. Shipbuilding Industry 

Constructing new ships in the U.S. would improve the 
shipyard industrial base. This would have effects 
throughout the U.S. economy including the steel, machine and 
manufacturing industries. Government revenues would rise 
due to increased taxable revenue from industry profits and 
income ior the additional employed workers, and 
expenditures would decrease due to lower unemployed workers 
compensation. Conversely, under the inactive RRE 
alternative, there is less overall shipyard construction 
work. This alternative would not maintain the minimum 
shipyard industrial base required to meet future “RRE 


Maintenance and support needs. [Ref. 19: p. 18] 
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However, the argument presented for the construction 
of new ships in the U.S. is valid only if there is an 
unlimited supply of capital and labor in the markets. This 
Meme not the case. First, Capital is a scarce resource. 
secondly, even though the country 1S currently in a 
recession, there will not always be high unemployment in the 
eo. Economy. Hieretore~ Dy —Iinvesmang In the construction 
of new ships in the U.S., the government is taking capital 
and labor that might well be used in more efficient and 
profitable areas of the U.S. economy. This would have a 
negative impact on the economy and reduce the overall 
potential tax revenue for the government. Therefore, 
Seomslrderation for enhancing the U.S. shipbuilding industry 
in order to meet future RRF maintenance and support needs 
must be weighed against the costs for not using that capital 
and labor in other areas of the economy. 

3. The Shipping Industry 

The following discussion emphasizes several important 
considerations concerning the U.S. and world = shipping 
mes try : 

e The RO/RO is a specialized ship that is employed ina 
relatively restrictive market (car carrier trades). This 
has two potential drawbacks: 


(Utell limit the mumber ~of RO/ROS built in the 
future. This reduces the number of RO/ROs that are 
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potentially available to replace :the current and future 
inactive RO/ROs in the RRF. 


(2) It will potentially limit the actual commercial use 
for the COM-20 ships (if they are built) in the fei 
precluding the Navy from leasing these ships. 

Historically, demand for shipping is volatile. The 
shipping industry typically expands capacity rapidly ditume 
periods of strong market growth, only to fall into depressed 
periods with little demand and large over capacity. The 
projected demand for RO/ROs shows a modest increase into 
1995. [Ref. 17] However, projecting ship demand into future 
years involves much uncertainty. Ten years from now, the 
shipping market for RO/ROs may be gone, making the COM-20 
ship obsolete. 

e For the inactive RRF, there is a potential future 
danger of relying on the commercial industry to provide 
RO/RO ships for the RRF. There are a limited number of 
U.S. commercial RO/ROs that meet military requirements for 
capacity and speed [Ref. 17]. In future years, when the 
RO/ROs currently in the RRF become obsolete, there may not 
be enough ships available for replacement. 

Additionally, there are many potential problems when 
acquiring foreign vice U.S bullt” shtps rer elem ee More 
money must be invested to upgrade and convert the ship to 
meet USCG and ABS specifications. There may be future 


problems in maintaining these ships and obtaining spare 
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Pamsacpeewmvelh could Wreatly increase future maintenance and 
Operating costs. 

Scousemuctingmeand leasing. the COM-20 ships could 
potentially enhance the U.S. shipping industry's position 
in the world trade market by providing additional U.S. 
ships, at lower overall construction and operating costs. 
U.S. ship operators leasing government vessel do not incur 
@epreciation and other construction costs for the ships. 
Therefore, the shipping company can operate the ship ona 
more competitive basis, with lower overall costs and higher 
Meonmlts. [Ref. l/: pp. 14-15] 

Even so, this alternative may not be economically 
feasible for the world shipping market. In the worst 
Circumstance, these new ships may displace some of the 
existing U.S. RO/ROs actively involved in the U.S. foreign 
trade, particularly the charter market, destructively 
competing with the U.S shipping industry. A strong 
belmseacal backlash from the shipping industry could result. 
Gmerall, the U.S. Sido nie industry may oppose the concept 
of a ‘military controlled’ fleet of commercial ships. 

e The maritime industry would probably prefer the NDF 
alternative, where privately owned ships are constructed and 
operated using government subsidies. The major drawback for 
this alternative is that these ships would not fall under 


government ownership. 
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The next section of the Defense Mobility Requirements 
Study (MRS) will be released soon and will address issues 
for sealift sustainment cargo requirements [Ref. 17: p. 1]. 
In this section of the MRS, breakbulk and containerships 
will be emphasized, where the commercial market is much 
larger. An active RRF approach for acquiring and operating 
sustainment cargo ships may become more attractive and 
feasible. There will also be a readily available present 
and future supply of commercial ships for the inactive RRF. 

4. Ship Lead Time and Availability 

This section addresses two issues: lead time (how soon 
ships can be available for sealift considering construction 
and conversion lead time) and ship availability (will ships 
be available to deliver follow-on surge cargo when needed). 

a. Lead Time 

Having the proper number of ships available when 
they are needed is of the utmost strategic importance. The 
MRS stipulates that additional ships for the RRF must be 


acquired in a timely manner to meet the follow-on surge 


requirements. [Ref. 17: p. 21] The inactive RRF ships can 
be acquired more rapidly. Conversion requires one year 
while new construction requires four. The larger lead time 


for the active RRF and NDF alternatives reduces the ability 


of these alternatives to meet current follow-on surge 
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requirements. In the near term, this greatly concerns 
Heogrselcs planners, 
b. Availability 

Availability of ships is also an issue. Since the 
inactive RRF ship will be outported in ROS near their 
designated loadout sites, the government has ready access to 
these ships. Thus, they can be available sooner than either 
the active RRF or NDF ships. This assumes that the inactive 
RRF ships are well maintained. If these vessels are not 
properly maintained, they will not perform up to standard 
when needed. This delays their availability (as was 
observed in Operation Desert Shield/Storm). In many 
respects, a fleet of active RRF or NDF ships can be more 
reliable and responsive in a national emergency or 
contingency. These ships will be fully operational and 
crewed when recalled [Ref. 17: p. 15]. 

It would be cost prohibitive to maintain a newly 
acquired inactive RRF ship in the same operational condition 
Geman active RRF «ship. Placing the ship in ROS would 
maintain the inactive RRF ship in an equivalent status to 
the active RRF or NDF ship. Unfortunately, there may not be 
enough funding to maintain all the present and potential 
RO/ROs in ROS. If funding is not available, the condition 
of these ships will significantly deteriorate. This was 


illustrated during the activations for Operation Desert 
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Shield/ Storm: This would be unsatisfactory. lt as 
imperative that these ships, if acquired, are properly 
maintained for future operations. 
> Current RREF Situation 

The issue Gar Supporting and maintaining ships 
currently in the RRF has not been discussed. As Operation 
Desert Shield/Storm proved, the state of the RRF was below 
that required for the ships to respond within the required 
time frame. The only way to maintain the RRF ships in the 
proper state of readiness is through increased funding for 
maintenance and operations. 

Several RRF enhancement issues have been addressed 


Within DOD and MARAD Ime] uding: 


e Maintaining higher priority ships, such the RO/ROS eae 
ROS Status. 


e Revising current RRF lay-up and maintenance 
procedures. 


e Increasing the activation schedule for all RRF ships. 
e Improving ship spare parts inventories and controls. 
e Revising ship manager contracts. 


e Establishing a Civilian Merchant Marine Reserve 
program. Ret wie. aes 


All these initiatives will require increased funding 
for any significant improvement to occur. With the current 
and future military budgets, the funding “Go. prepems, 


maintain the RREF will probably not be available. 
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This situation emphasizes the need for a centralized 
approach to funding and managing sealift assets. Given the 
funding available, the newly established National Defense 
Sealift Fund (NDSF) will give the Navy the flexibility to 
meet Cur rent and future sealift ship acquisition 
requirements, while maintaining the existing sealift assets 
in the best operational condition possible. The NDSF 
presents a great improvement over the current decentralized 
funding and operations of the military sealift program, 
which has lead to discontinuity and indecision within DOD 
and MARAD over the future direction of the sealift program. 

Maintaining the trained merchant marine personnel 
required to man the RRF ships will continue to be a major 
problem. The active RRF and NDF alternatives would provide 
trained personnel to operate these and other RRF ships, 
alleviating the need for a Merchant Marine Reserve program. 


However, the opportunity costs of this labor must be 


considered. This labor is free if there is an unlimited 
future supply of labor. As stated previously, this is not 
the case. There iS an opportunity cost for employing these 


personnel on merchant ships vice other areas of private 
industry. These individuals may be worth more when employed 
in other industries. Therefore, the question becomes 


whether the opportunity cost difference for using this labor 
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in the merchant industry exceeds the cost of training the 
same personnel in a Merchant Marine Reserve program. 
6. The Political Environment 

The political environment in the shipping industry is 
also important in this decision process. The Bush 
admanistrationm recently proposed a new operating 
differential subsidy program to help stem decreases in the 
UsS.. Maribime Sindustrye Under this new proposal, the 
current operating subsidy program will expire within the 
next few years. This program would be replaced by a 
contingency-retainer program. This would give participating 
shipping companies a flat-fee payment in return for 
agreement to make their ships available in a national 
emergency or contingency. This plan would also allow 
shipping companies to use money currently under Capital 
Construction Fund programs for constructing newer ships in 
foreign shipyards, excluding those ships constructed in 
heavily subsidized foreign Shaya acer Still, indusigiey, 
leaders want additional, tougher requirements, (e.g., 
legislation levying penalties against foreign owners who 
bring heavily subsidized ships into U.S. ports). (Ref. Zag 

All these factors must be considered when evaluating 
the alternatives. If the U.S. government penalizes heavily 
subsidized foreign ships, the Navy may not be able to 


justify the active RRF program, since it is essentially a 


94 


government ship construction subsidy program. In ‘aelai tea, 
Mesestuture degislation significamtly changes the U.S. 
maritime industry, an active RRF program may not be needed, 
Since there may be a larger number of active shipping 
companies operating in the U.S. 
7. Other Considerations 
The following are additional considerations for each 

alternative: 

e Potential problems may develop due to differences 
between Navy and commercial shipping industry standards for 
ship maintenance and operation. If the COM-20 ships are 
leased, the Navy may impose standards (e.g., operating, 
maintenance and inspections) that are too stringent for the 
eemmercial shipping industry to economically maintain. 
This may reduce commercial interest in these~ ships. 
Consequently, the Navy may not be able to place all the 
burden for maintaining the ship(s) on the lessee. This 
would lower lease rates. 

e Additional consideration must be given to the 
financial health of the various ship owners and operators 
that undertake future active RRF or NDF ventures. tt yehe 
government incurs the large up front construction costs for 
these ships and the ship operator cannot use the ship or 


the company fails, then the Navy and MARAD are responsible 
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for properly maintaining that ship in the RRF, creating a 


future drain on RRF funds. 


D. CONCLUSIONS 

All factors, including iBabigkseetemect oy economic and 
political, must be considered in determining how to acquire 
sealift ships. The unique dual role of the U.S. Mariage 
industry, as a vehicle for U.S. commerce and trade and a 
source of shipping capability during a national emergency or 
contingency, continues to be a major factor in present and 
future military sealift planning. The future need for 
merchant ships is largely driven by national security needs. 
As the U.S. maritime industry continues its steady decline, 
the U.S. armed forces will have to increasingly rely on 
government owned shipping to carry UE and sustainment cargo 
wherever and whenever needed. [Ref. 25: p. 3] 

The analysis presented in this thesis provides a 
comprehensive way to view the RRF ship acquisition decision 
process. The overall goal, as stressed above, is to provide 
the maximum capability with the minimum costs to the 
government. In addition, a successful RRF program must 
provide the necessary shipyard capability and manpower to 
successfully activate and operate the ships in the RRF when 
needed. Within the context of this analysis, it appears 


that the active RRF and NDF alternatives provide the best 
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We pemmmuecrtemene Usseemaritime (industry. Yet, given the 
analysis results and the other issues discussed in this 
chapter, the inactive RRF still presents the best capability 
for the least costs. This conclusion is based on the 
following reasons: 

e There is too much economic uncertainty concerning the 
future employment of the COM-20 ship in world trade. The 
active RREF alternative is only cost competitive with the 
imactive RREF alternative if the ship(s) is producing 
leasing income for the government. 

e There is too much uncertainty about the political 
feasibility of the active RRF alternative. Curkeent 
initiatives to pass legislation discouraging foreign 
governments from subsidizing merchant ship construction 
make the active RRF less feasible, since the construction 
of these ships would be entirely subsidized by the U.S. 
government. 

e Inactive RRF ships can be available sooner. This meets 
the urgent MRS follow-on surge requirements. 

e Lower acquisition costs iene the inactive  RRF 
alternative are more compatible with the current and future 
defense budget constraints. Additionally, the inactive RRF 
provides the best balance between expenditures to acquire 
new ships for the RRF and maintain the current RRF ships in 


the proper readiness condition. 
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With the CUBE RRF enhancement initiatives in 
progress, including the increased funding for activawaen.e 
and maintenance and the proposed Merchant Marine Reserve 
program, the operational capabilities of the RRF will be 
further increased, providing a viable sealift force the 
future. 

As it presently stands, the MRS notional acquisitmien 
profile purchases 18 existing commercial RO/ROs through 1996 
(Inactive RRF alternative). The SSIP presents an 
alternative acquisition profile. Under this profile, the 
follow-on surge requirements are met by acquiring 11 
commercial RO/ROs for the inactive RRF by 1993. In later 
years, a new construction program (active RRF) will be used 
to increase RRF capability into the next century. [Ref. 1/7: 
Dee 320522) Thus, under current plans, the active RRF 


program will not be implemented for several years. 
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APPENDIX A 


GLOSSARY OF READY RESERVE FORCE SHIPS 


1. Roll-on/Roll-off ship (RO-RO)- these ships are mainly 
used for surge UE and movement of other oversized equipment. 
Vehicles can be driven on and off ramps, normally in the 
stern of the ship, and for many RO-RO designs there are 
fe@eetonal cargo areas for carrying other bulk cargo and 
containers. Pie to their military “applicability, these 
types of ships are currently of major concern to DOD for 


strategic sealift planning. 


2. Breakbulk- this is the standard general cargo vessel. 
These ships are used to carry general dry cargo items. They 
are particularly useful for military cargo since they are 
equipped with on-board booms and heavy cranes for loading 
and unloading cargo. In addition, these ships are normally 
smaller than newer container ships and RO-ROs and therefore 
can operate in shallower ports. These ships are normally 


used for resupply operations. 


3. Lighter Aboard Ship (LASH)- these ships have an on- 
board overhead traveling crane which is used for lifting 
floating barges (lighters) from the stern of the ship and 


then moving the barge, loaded with cargo, to the proper hold 


a 


for storage. These ships are used mainly for transportumom 


bulk, sustainment cargo. 


4. SEABEE Ship- this type of ship is different from the 
LASH in that the barges are lifted by an elevator, in the 
stern of the ship, where they are then moved to different 
deck levels for storage. These ships are also used for 
Carrying sustainment cargo. 

Note that both the LASH and SEABEE ships’ are 
essentially self sustaining in that they do not require 
plerside cranes to load or unload their cargo (barges), 
unlike standard container ships. Only two to three tug 
boats are required to transport the floating barges to and 


from the ship during loading and vuntoadand. 


5. Auxiliary Crane Ship (TACS)- these are modified 
container ships equipped with heavy lift cranes. These 
ships are used in conjunction with non-self sustaining 
ships, such as container ships, to help off load cargo in 
forward deployed areas. They are capable of off-loading 
various types of cargo. Additionally, the TACS are often 
equipped with sealift enhancement features (flat tracks and 


sea sheds) and are able to carry a large amount of cargo. 
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6. Tankers- there are eleven tankers in the RRF capable 
Siecarrying Aliferent types of liquid cargo. Several of 
these tankers are also able to perform underway 


replenishment. 


7. Troopships- there are two troopships in the RRF. 
These are normally used to deliver augmented forces to the 


forward deployed areas. eile. poeeesb— 37) 


8. Aviation Logistics Support Ship (TAVB)- two RO/RO / 
Containerships that are under commercial contract to MSC. 
Bach ship carries an Intermediate Maintenance Activity (IMA) 


mMemsupport deploying MEB aviation units. 


9. Hospital Ships (TAH)- two ships, one on the East 
coast and one on the West coast, assigned to MSC and 
Operated by civilian crews. These ships are used in forward 
deployed areas to provide medical support for forces in 


theater. 
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APPENDIX B 


U.S. SHIP CONSTRUCTION SUPPORT PROGRAMS 


Simple economics 1s the reason behind the need for 
subsidies in the U.S. maritime industry. There is generally 
a large disparity of labor costs between the U.S. and other 
nations of the world, particularly third world and ae 
industrializedmecunemes: Therefore, when constructing a 
merchant ship in a U.S. vice foreign shipyard, the only way 
the U.S. shipyard can compete on a cost effective basis is 
through higher productivity or government subsidies. 

Since the end of World War II no area of the eis 
Maritime industry has been harder hit than shipbuilding. 
The continued operation of many heavily subsidized foreign 
shipyards and the reducelvon oO bers. subsidies ele 
shipbuilding has essentially eliminated commercial merchant 
Ship CoOnstructlon in Uess. "shipyasges- 

A ship operator wishing to acquire a new ship can choose 
between constructing a ship in a foreign or U.S. SHipyamer 
The decision will affect the method of financing for the 
ship construction and the overall capital costs. A major 
factor underlying a ship operator's choice is the relative 
financial strength of the shipbuilding company and the level 
of financial support the company can receive from the U.S. 


government. 
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The ship operator can choose to construct the new ship 
in a foreign shipyard and raise the necessary capital 
Chrough a commercial bank loan or equity financing. In 
general, if the ship operator is unable to raise the 
necessary capital, the second alternative is to apply for 
U.S government assistance. The three main forms of U.S. 
Maimbeime ship COnStruction support include: the Construction 
Differential Subsidy, the Federal Ship Financing program 
(Title XI), and the Capital Construction Fund Program. The 
following 1S an overview of each program: 

1. Construction Differential Subsidy 

Miee GemscbbucCklon sUtrrcrentital Subsidy (CDS) program 
was established under the Merchant Marine Act of 1936 and 
amended by the Merchant Marine Act of 1970. It provides 
federal subsidies for ships constructed in U.S. shipyards 
and used in U.S. foreign trade. The proposed ship must meet 
approved engineering and construction standards, including 
features that make the ship militarily useful (National 
Defense Features). MARAD, upon review of the- ship 
Semseruction proposal, will approve the construction of the 
ship and determine the amount of subsidy through either 
negotiated contract, or the difference between a U.S. 
competitive bid and the lowest foreign cost bid for an 


equivalent vessel. [{Ref. 15: pp. 94-95] [Ref. 16: pp. 468- 
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a0) As of 1983, the CDS was suspended and the program is 
not used by the U.S. commercial shipping industry. 
2. Federal Ship Financing Program (Title XI) 

Under the Federal Ship Financing program the U.S. 
government will fully guarantee the debt obligations issued 
by a U.S. shipping company when used to finance commercial 
Shi DpasCOns : eucieinen.. This guarantee enables the company to 
obtain a high AAA credit rating, thus providing the 
following benefits: 

Lower interest Rates on debt obligations. 

e Longer financing terms (up to 25 years). 
e No requirements of personal guarantees by the ship's 

Owners. 

If the shipping company should default on the debt 
Obligation, Title XI guarantees full payment of all interest 
and unpaid principal. If this should occur, MARAD will fa 
control of the vessel, where it is placed in the NDRF until 
it can be sold at some future date. 

The amount that is guaranteed by the government is 
based on the actual costs of the ship. When the vesse mums 
built using CDS, the government will guarantee up to 75 
percent of the vessel's capitalized costs. If CDS 1s mem 


used, then 87.5 percent of the capitalized costs are 


guaranteed. PRet. 5S: poe or 
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3. Capital Construction Fund 

IiieweGaemed lm eConscerucutonmmpuna (CCF) was authorized 
under a 1970 amendment to Section 607 of the Merchant Marine 
Petsof bO36. Though the terms of CCF can get complicated, 
in general they allow the shipping company to accumulate the 
eeioital meeded for future ship construction. This 1s done 
through a method of Federal income tax deferrals on money or 
other property that can be used for the purchase of 
qualified ships built in the U.S. and for the repayment of 
debt used to finance the acquisition of these qualified 
ships. 

The shipping company can establish a CCF account in 
the bank of its choice. Deposits into the fund have a 
maximum and minimum requirement: the maximum limit is set to 
control the resulting tax deferment used by the company; the 
minimum limit is set to ensure a sufficient amount of funds 
are on deposit to accomplish the CCF objectives. 

Deposits are made into one of three different accounts 
under CCF, depending upon the type of funds deposited: 

Paebepestts ImkO the Ordinary Income Account are from 
income that would have been taxable to the company. Teh ies 
allows the company to reduce their total tax liability by 
the amount deposited into the fund. 

2. Deposits into the Capital Gains Account are funds 


that would have otherwise been taxed at the current capital 
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gains rate. This allows the company to defer those taxes 
until the funds are withdrawn at a later date. 

3. Deposits into the Capital Account include “aigenee 
such as depreciation, that are not taxable. This allows the 
company to invest these funds and defer the tax on any 
earnings or gains from the investments in the account, since 
all earnings and gains from fund deposits must be deposited 
back SmEG Enemmunas: [Rets. 15: pow. Log 

As the fund account levels increase, the company can 
make gualified withdrawals to finance the construction of a 
new ship or make payments on debt incurred to acquire an 
existing ship under CCF. Qualified withdrawals are 
Subjected to special tax considerations linked with the ship 
AC Quist heim Non-qualified withdrawals can also be made. 
These withdrawals are generally subjected to the regular tax 


rates for the company. 
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APPENDIX C 


NET PRESENT VALUE AND UNIFORM ANNUAL COST 


A. DISCUSSION 

The problem in any capital investment decision is 
determining which alternative provides the best combination 
of value (not necessarily monetary value) and cost. When 
evaluating the financial feasibility of capital investments 
there must be decision rules to help the manager choose 
between alternatives A method commonly used to assist a 
manager's decision process is the Net Present Value (NPV) 
model. 

The NPV model is often used by managers to help estimate 
the relative Ssertrab. llEy of capital investment 
alternatives. The NPV model summarizes the economic value 
of an alternative in a single dollar amount as of a given 
pemmat in time. Peete LO oe eo) For the NPV model, the 
following factors must be taken into account: 


Future cash flow estimates. 

Replacement decisions. 

Discount rates. 

Effects of inflation. 

Sale/scrap values at the end of useful life for an 
asset. 


The cash flows for a particular investment are the 
Meererential, or incremental, cash flows that will occur if 


the particular investment is undertaken, as opposed to the 
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"Sizalus-qQuo:' ) 7o% Sein ont: Sutuaeoas Non-incremental costs 
should not be included in the analysis since they will be 
incurred regardless of the decision made. Sunk costs should 
not be considered for the same reason. 

Decisions concerning future replacement costs must also 
be considered for alternatives with different economic or 
useful lives. For example, if one alternative has a ten 
year useful life while another has a 20 year useful life, 
then the costs for replacing the first alternative at the 
ten year point must be taken into account. However, the 
purpose of calculating uniform annual costs (for this 
thesis) 1s to compare alternative investments with different 
useful lives. Therefore, replacement costs are not factored 
into these calculations. 

Finally, any scrap or sale value for an asset at the end 
of useful life should also be included in the NPV 
calculations. This should reflect the market value of the 
asset at the time of sale or scrap. 

The basic structure of the NPV model is simple. The 
equation for NPV is as follows: 

N 
NPV = >°C, x(1+d)™ 
n=0 

where C,j=Cash inflows or outflows at the end of period n. 

d= the discount rate. 
n= the time period the cash flow occurs. 


N= overall time period of the investment, normally 
in years. 
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The setup for the analysis is described as follows: 

e Estimate all future cash flows, both inflows and 
outflows. 

* Find the present value of each cash flow by 
@fecounting at the prescribed discount rate. 

e Sum the discounted cash flows, which gives the NPV of 
the project. 

e If an investment has a positive NPV, it should be 
undertaken: if it is negative, it should be rejected. With 
alternative investment decisions, the investment with the 
highest NPV should be chosen, provided the investment(s) is 
within set budget constraints. 

The standard NPV analysis will divide the future cash 
flows into four general categories; investments, periodic 
inflows and outflows, depreciation tax shield and 
disinvestment (scrapping or selling the asset at end of 
useful). 

TaX considerations are taken into account for NPV 

’ 
analysis because it is the company's net after tax cash 
inflow or outflow that effects the bottom line. However, 
this thesis considers an investment by a public organization 
(government), not a private organization. Therefore, tax 
factors are not included in the analysis. 

Depreciation is important for a company because it has a 


direct effect on the company's taxes. Depreciation is not a 
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cash flow, but an allocation of investment’ costs “tommege 
periods when benefits for that asset are incurred. What is 
important when considering depreciation is the differential 
cash flow due to the depreciation tax shield of “these 
investment and any depreciation tax shield foregone due to 
the retirement of an old asset. Since the  pulsigze 
organization does not pay taxes, depreciation is not 
incorporated into this analysis. 

An important factor in the NPV analysis is the timing of 
cash flows. This is due to the effect of discoOUntimGmia:. 
those future cash flows (time value of money). Simply put, 
a dollar today 1s worth more than a dollar sometime in the 
future. For each dollar at hand there are alternative 
investment opportunities, and thus a chance to earn some 
interest rate, or return, over a period of time. Also, the 
fact that inflation reduces the value of money year to year 
1s a factor in the time value of money. 

To factor in the effects of the time value of money, the 
future cash flows for a given investment are adjusted to 
their present value at a given discount rate. This discount 
rate will vary depending upon the current economic 
conditions and the rate of inflation. This will affect the 
rate of return on alternative investments and hence the NPV. 
Generally, the discount rate that is used is the cost of 


borrowing the necessary capital to undertake an investment. 
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Thus, if an investment has an NPV of zero, it provides 
enough return to recover the costs of the initial investment 
ana the borrowing costs Wiinterest costs), plus any operating 
@osese incurred. This assumes that there is an unlimited 
supply of capital in the market. Since this is not the 
case, ae OCSpPODEUMmEy a COSESH@eOre es Capital must also be 
considered in the discount rate. The discount rate used 
under any NPV situation will ultimately effect the final 
Capital investment decision. 

The NPV model is useful because it allows a manager to 
view the costs of one investment relative to other 
alternative investments. The project that allows’ the 
largest NPV and the best capability, or capacity, is 
generally the one to be considered. The NPV model can also 
be applied to lease or buy decisions. In this case, the 
alternative with the smallest present value for the cash 


outflows (discounted cash flows) is considered the best. 


B. NET PRESENT VALUE AND UNIFORM ANNUAL COST EXAMPLE 
CALCULATION 


The active RRF (COM-20) example calculation is discussed 
here to describe how the NPV and uniform annual costs were 
calculated. The spread sheet is set up in four basic 
@aeeqgorles: investment (or acquisition cost), operating cash 


flows (leasing income, or operating subsidies), maintenance 
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and disinvestment. This example calculation was done at a 
10 percent discount rate. 

The cash flows for ship construction begin in yearn mae 
and continue until year three, at the payment rate discussed 
previously. These cash flows are discounted to give their 
present value. At a 10 percent discount rate, the present 
value of $200 million spent over four years at the 
predetermined rate is $154.66 million. 

In year four, the ship is leased to a commercial 
shipping company. This continues until year 18 (for agigeiew 
of 15 years) when the ship is then placed in the RRF. ve 
determine the present value for those 15 year annual lease 
payments, the present value factors for years four to 15 are 
summed (5.7145) and then multiplied by the $5 million annual 
lease payments. The present value of the lease income is 
S2ieee > 7 Lillo 

The same is done for the costs of maintaining the ship 
in ROS in the RRF from years 19 to 43 (25 years). The 
present value factors for those years are summed and then 
multiplied by the annual ROS costs ($3.742 million) and the 
annual costs for the required merchant marine reserve 
personnel ($101 200j)e These present values are $6.128 
million and $165,730 respectively. This example shows that 


deferring costs for maintaining ships in the RRF to the 
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distant future (greater than 19 years) significantly reduces 
the present value of those costs. 

Finally, the ship 1S scrapped in year 44. The cash 
inflow is $2 million, but after 44 years the present value 
memonly &30,000. 

The next step in the calculation is to sum the present 
values for the cash inflows and outflows in each year, which 
gives the NPV. In this example, the NPV is $131.85 million. 
The last step in the calculation is to determine the uniform 
mmmial cost. This is done by dividing the NPV by the sum of 
mfge Giscount factors over Che ship's useful life (44 years). 
Mie Uniform annual cost in this calculation is $12.15. This 
cost is then divided by the square feet of cargo capacity 
for the ship (240,000) to normalize the calculation in terms 
maptinits. The final calctilation is $0.0506 (SM/K-sq-ft). 

Sample spreadsheets are also shown for the inactive RRF 


and NDF alternatives. 


dele 


€0'0 =deios JO Ad 
LS 8c =awodUI Bulseay JO Ad (90S0'0) =L4-OS-W/SISOD Jenuuy wou 
(ZL'0) =S}SO9 BAIBSAI JO Ad (ZLS8 LEL) =AdN 
(€1°9) =ISOD SOM JO Ad G8'OL =wns 4Ad 
GOzI'z Szee?c 99GZ2 S72z8B7 SPOLE SIPE CSELO8SL- HZLOBS'Lb- OPS HS- 9¢- anjea jUasald 
lycp'0 S990 ZElLSO S¥9S0 602910 ©8910 €1SZ2°0 7928'0 L6060 1 %OL) JOJOR} ANjeA JUasald 
G G G G G G v0'12- G9'LS- 09- 9¢- MO[j YSBD [201 
(110000 X U0} Jad OSs) 
desos jassap 
(uosJad/QO9Ps 1€ jaUUOSJad ZZ) 
$}SOQD sAJISOY DULIeW JUCY III 
(sueok gt ye dn-Agj Jaye) 
SOY a2ueUa}UIEW 
S G S G G jjenuue uoljjiw $$) awoodul! HOuiseay 
v0'1L7- G3 LS- 09- 9¢- {WO0zS$ -JUNnOWY 
MPI MSE MEE MQ} |(a}es JUoWAe) aiys pying 
JUDLW}SIAU| 
6 9 Ve 9 G b 3s Cc L 0 aeoz 
(SUOI|IW $) 
G jo | abeYg ‘(3LVY LNNODSIGC % OF) 


NOILVINODWS SIdWVXS AdN Suu SAILOV €b 31EVL 


114 


967v61L70- CE9LCELS O- CS660ILS 0- CE9esz790- S6680 6860 8801 L6lL +t SOLEL S8rr lL C6S1L SSL lL SlZ6L 














8ccl 0 LS¢lL Oo 98rl 0 St9l 0 66L10 8L610 9LIZO v6EcO FE9ZO LEBZO O9BlLEO SOSEO SSsEeo 
CLEVES C- COVE C- CLOVES C- CLPS C- S S S S S S S S S 
CLOL O- cLOL O- CLOL O- cLOL O- 
CHL C- cyl C- Cyl C- Cyl c- 
S S S S S S S S S 
CC Le Oc 6L St Lt 9} St bl Et cl LL Of 


§ 40 ¢ abed (ALVae LNNOSSIG % OF) 
NOILVIND V9 FIdWVXS AdN Sey SAILOV ‘€1 FTEVL 


I es: 


cLOECOO O- O9ESIZOeC 0- Yieleve0- OLECE99C O- YIOECe6e 0- BHHHHCCE O- OELCLHSE'O- SY80D6E0- PHSOErY 0- 

















L?S0 0 €ZS0 0 £90 0 £690 0 £9200 6¢80 0 €260 0 SLOLO ZLLO 
Ces t- CLPS C- COVs t- CUPS &- CLS C- COVE C- CLPS C- CLVB C- COPS C- 
cLOL O- cLOL O- cLOL O- cLOL O- cLOL O- cLOL O- cLOL O- cLOL O- cLOL O- 
CL Ca cvl c- cyl ¢- CvL t- cyl c- CVL c- cyl e- Chl c- cyl ¢- 
Le Of 6c 8c L¢e 9¢ Sc be XA 





gjogo6eg (4LVY LNNOODSIOC % OL) 
NOILVINOWS AIdDWVXS AdN SYN SAILOV “CL SISVL 


La. 


EEE TET Ener EEE erET EEE = ErrESereesEE=rpwesrereeemEE=reurereeweeeenmeeermereraeeeee 

vOSSI6¥80'0- 9L68EE60'0- HHELOTOL O- 80066Z11'0- 9ESELHZL'0- Z6LI89E10- ZI69ZOSI'0- Z61L¥9S91'0- 89291281 '0- 

CROZINN CRIA OPI 
vLv00 


$60¢c0 0 €vc0 0 19200 v6c0'0 €ce0 0 9S¢0 0 L6c0 0 Lev0 0 

COPE C- COVES C- CLS C- COVES C- COPS C- COPS C- COPS C- COVE C- COVE Cc” 
cLOL O- cLOL O- cLOL O- cLOL O- cLOL O- cLOL O- cLOL O- cLOL O- cLOL 0- 
GE Se CVE S cyl ¢c- CvL C- Chl e- CHL €- Chl C- CViees Vie ts 


TT )) }) 0 OEE —— SP pp SE i 
See o_O a Sor pS ep eS 
_——— Sr  Sr SSS SSS pe es 


eee = 
Ov 6€ 8 Ze 9 Se be c€ cl 


ne nnn RR SSS SSS SS 


Gjo~abeq (SLVY LNNOOSIC % 0!) 
NOILVINOW9S SIdWVXS AdN SYN SAILOV “€1 SISWL 


I IY 





8L0t0 0 cllL6ZE90 0- 











ZE89LLOLO'0- 888602220'0- 
60SltO'0 9910°0 9Z810°0 60020'0 
Z ZEPE'E- ZEPS'C- COPS 'E- 
“6 
ZLOL'O- ZLOL'O- ZLOL'O- 
CHL ¢- Zyl €- Zyl €- 
tr cr cr Lp 
G jog o6ed 


‘(ALVY LNNOODSIC % OL) 
NOILVINOW9S SAIdWVX4S AdN 3HY SAILOV “€L FIEVL 


Ps 


97810 


(86060) 
(86€9'€¢) 


(S691 2) 


Sv9S 0 


CES C- 


CLOL O- 


GV Lice 


=de19S JO Ad 
=$}SO9 dA19SAl JO Ad 
=S}SOD SOU JO Ad 


(Z98¢ Z) 


6029 0 


COVE C- 


CLOL O- 


cvl c- 


(6929 2) 


€89 0 


COVS C- 


cLOL O- 


cVlL c- 


(p289°Z) 


tlSZ0 


COVES C- 


cLOL O- 


cyl c- 


€ jo | o6ed 


(L9%0'0) 


(0S9€ ¥Z) 
80 0L 


(O9Z1'€) 


¥9c8 0 


COYS C- 


cLOL O- 


Cyl e- 


(ALVY LNNOOSIC %01) 


=L4d-OS-W/SISOD /enuUY UWOU/} 


=AdN 
=WNS 4Ad 


(6€6%'€) 


L606 0 


CLVS C- 


ZLOL'O- 


Cyl c- 


Or- anjea Juasald 
1 %OL) JOOS) ANjeA JUasasd 
OVv- MO]j YSPD [BIOL 


(L1000‘0r x U0} sadQs$) 
deios jassapn 


(uossad/Q09rg Je jauuOosJad ZZ) 
$1SOD allasay sue JURYDIIW 


(SON) sdueUd}UIeEW 

Ov- |Ue9A 1) dius WaAUOD/aseyoing 
JUSUWIS3AU] 
O reox 


(SUOIIII $) 


NOILVINOWS AIdNVXS AdN Sy SAAILOVNI Fl SIEVL 


aS 





(L0Z6'0) (6LLO'L) (PELL L) (pyZZ 1) (OLPe 1b) (QL8r'L) (66291) (6Z6Z 1) (€ZZ6 1) 











v6Ec 0 9c 0 L68c 0 981¢ 0 GOSt 0 GS8t 0 Lycv 0 G99F 0 coLS O 
CLVS C- CLOVE &- CLS C- CLV b- CEVS &- CLVS &- CEVS &- COPS C- CES C- 
cLOL O- CcLOL O- cLOL O- cLOL O- cLOL O- cLOL O- CLOL O- cLOL O- cLOL O- 
CUA CULE Colo CHL e- CVL & CHL e- Cyl t- CHL E- Chl t- 
Gt bh Et ch Lt OL 6 8 Z 





€jozabeq (31LVY LNNOOSIOC %O!) 
‘NOILVINOW) JIdWVXS AdN SHY SAILOVNI ‘vl STEVL 


20 


SS TE 


810 (LO6€'0) (L6¢¢'0) (61Z7°0) (Z61S°0) (LL2S°0) (p8Z9'0) (pL69'0) (Z09Z'0) (€9€9'0) 


6cc600 SILOLO Z1+ 0 8ccl 0 LSel 0 984710 SE9lL 0 6621 0 82610 9L1c 0 | 
E COVES C- COVE C- CLEVE C- CLS C- COVE C- COVE C- COVES C- COVE C- COPS C- 


A, 


cLOL 0- cLOL O- cLOL O- CLOL O- CLOL O- cLOL O- cLOL 0- CLOL O- cLOL O- 


Cyl c Cyl C- CL C- CV C- Col C- CVL & CHL e- CHL e- Cul c- 





Sc be 4 CC ke Oc 61 St Zt Ot 
Se SS sss sss 


eEjogoabeq (31LVY LNNOOSIC %01) 
‘NOILVINOWD SIdWVXS AdN 3SYY SAILOVWNI ‘vl SISVL 


eZ 


8LOE0'0 =des9s JO Ad 


({S9L'0) =S}SO9 aAJaSA JO Ad 


(€ZZ1L'9) =SISOD SOY JO Ad 
(98zP'0) =saipisqns Buljesado Jo Ad 


(S8€0°0) (€zr0'0) 


“TELS 0 
SLO 0- 


S20 0- 


Sv9S 0 
GL0 0- 


SZ0 0- 


(99%0'0) 
6029 0 
SL0 0- 


GL0 0- 


(Z1S0'0)  (68¢6 01) 
€89°0 €LSZ°0 
SZ0°0- 9S vL- 


S10 0- 
9S bL- 
vl 


¢ jo} e6ed 


(Z9S0 0) 
(pze9' L6) 
S301 


(OL80'0¢) 
9780 
py 9€- 


Or 9¢- 
MSE 


(C007 L¢€) 


L606 0 
ce be 


co Ve- 
VMEE 


=L4d-OS-W/S}SOD Jenuuy WiojluUn) 
=AdN 
=WNS 4Ad 


ZL'QL- aNnjeA JUaSIld 
| WL) JOPOLJ ONIeA JUaSIIg 
CLSL- MO]j YSED [eJOL 


(11000‘Or X U0} Jad OS$) 
desos jassan 


(uossad/QQ9rg$ Je JaUUOSIad ZZ) 
S}SOD dAJOSOY BULIeEW: JUeYdIW 
(sueak g1 ye dn-Ae| Joye) 
aoueuUaUIeEW 


Apisqns Sunesado jenuuy 


ZL SbL- [POLS -JUnOWY 
%8L  j(a}es yUowAed) diys pling 
JUSLWJSIAU| 


0 aeox 
(uoN||IW $) 


(QLVY LNNOOSIGC %01) 
‘NOILVINOW) AIdNVXS AdN SGN “St SIEVL 


WZ 


ee 
( 


(S€1L0°0) (grt0'0) (€910°0) (OgltO'o)  (2610'0) (Z1Z0'0) (6€Z0'0)  (€920'0) (68Z0 0) 8L€0'0) (OS€0'0) 
66210 8/610 9/1Z0 ¥6Ez0 £970 1682 0 98lL€0 SOSE'0 SSs¢e 0 Lpcro s99r 0 
GZ0°0- G40°0- S400- §S200- S20'0- S20°0- GL0°0- SL0'0- ¢10°0- ¢20°0- SL0°0- 
$10°0- G20°0- S¢400- §20°0- S20'0- ¢L0°0- GL0°0- ¢20°0- S10°0- ¢40°0- SL0°0- 


Sl Zt Of Gk bl Et ck Lt OL 6 8 


g jo z abe, (31VY¥ LNNOODSIO %0!) 
‘NOILVIND WO SIdWVXS AdN SGN ‘St STSVL 


Po 


(€99Z'0) (ZE6Z 0) (pZZE 0) (PSE 0) (L060) (160) (6LZ¢°0) (Z61S°0) (LLZS°O) (v8Z9'0) 

















€690 0 ¢910 0 6¢80 0 €260 0 SLOL 0 LLL O 8ccl 0 LSel 0 98r1 0 SE9l 0 
CLS &- CLPS C- COVES C- CLS C- CLPS &- CES &- CLPS &- CUPS &- COPS &- CUPS C- 
cLOL O- CLOL O- cLOL O- CLOL O- CLOL O- CLOL O- ZLOL O- CLOL O- CLOL O- CLOL O- 
CULE Col e- cul c- Col t- Cpl C- Chl &- Chl C ZpL€- col c CHL e- 
8¢ Le 9¢ Sc be &¢ CC be O0¢ 6 
G jo ¢ abed (3LVY LNNOOSIC %OL) 


NOILVINO WD FIdWVX3S AdN AGN SI AIEVL 


124 


(O€L LO) (L?Z1L°0) (89€1'0) (€0S1'0) (9S91°0) (ZZ81 0) (Z00Z 0) (Z0Zz 0) (LZZ'0) 


a ea 





7620 0 €Z£0 0 9S€0 0 1660 0 L€v0 0 ¥l¢00 1750 0 €250 0 €90°0 
ZEP8 C- ZEPe C- ZEPS C- Zee C- ZEPe C- Zeve c- ZEPe C- ZEPe C- cevsicn Ms 
ZLOL0- ZLOL'O- ZLOL'O- ZLOL'0- ZLOL‘O- ZLOL'O- ZLOL'O- ZLOL'O- ZLOL'O- 
ZpLl¢- Zyl €- Zl €- ZPl €- ZPl €- Zpl'€- Zl €- TPL €- ZPL'€- 

ZE 9€ Sp bE Ee Ze WS O€ 62” 


G JO p abe, (3i1VY LNNOOSIC %01) 
‘NOILVINOWD JIdWVX3 AdN SGN ‘SI SISVL 


eZ) 


€0'0 (8€90'0) (ZOZ0'0) (ZZL0°0) (6%80'0) (P€60 0) (9Z0L'0) 





60S100 99100 928100 60020 0 60220 0 tvc0 0 £920 0 
002 CLEVE C- CLS C- CES C- CES C- COVE C- CES &- 
Cc 
cLOL O- CLOL O- cLOL O- CLOL O- CLOL O- CLOL O- 
CHL E- CHL E- cvL e- CHL e- Crl t- CVL e- 
bP 4 ch Lv OF 6€ 8 





g¢jogabeq (SLVY LNNOOSIC %OL) 
‘NOILWINOW) SJIdWVX3S AdN SON ‘SL SISVL 


ZO 


IG]: 


Bl. 


LIST OF REFERENCES 


Merarlane J.9t., An Examinakion Of the Outporting Ship 
Program Implemented in Response to the Increased Program 
Size of the Ready Reserve Force, Masters Thesis, Naval 
Posecmacquace school, Monterey, California, June 1988. 


Maples, Rowen., Sealift Dilemma . . .is Not the Decline 


Bue. the Inability to Change, United States Army War 
College, May 1990. 


Strategic Sealift: Part of the National Defense Reserve 
Fleet is no Longer Needed, General Accounting Office, 
(GAO/NSIAD-92-03), October 1991. 


Conversation on 5 August 1992 between Mr. Joseph A. 
Pecararo, Fleet Superintendent Suisan Bay Fleet, and the 
Be MOr . 


Mach, D.C. and Cavin, E.S., An Assessment of Activation 
Testing for the Ready Reserve Force, Center for Naval 
Analysis, February 1989. 


Final Report Ready Reserve Force Operation Desert 
Shield/Desert Storm, George G. Sharpe, Inc., October 
1991. 


Morse, J.P., The Ready Reserve Force in Operation Desert 


Storm: A First Look, United States Naval War College, 
May 1991. 


Department of the Navy, Office of the CNO, ltr from CNO 
to COMSC, Ready Reserve Force Planning Guidance, FY-87, 
Ser 423C/6U396262, 9 December 1986. 


Conversation on 10 August 1992 between CDR William 
Milward, Office of the Assistant Secretary of Defense, 
Program Analysis and Evaluation, Projection Forces, and 
the Author. 


pmlconad, @ud.lw, Sserategic Sealift 3n the Context of 
Operation Desert Shield, United States Naval War 
College, November 1990. 


The Ready Reserve Force: Enhancing a National Asset, 
Joint Department Or Defense/ Department on 
Peissou@ecrloOne RRP sWOrking Group, October 1991. 


ee), 


ae 


1 


ae 


oy 


Als 


Lis 


ILS) 


Loe 


Zee 


Ze 


Aue 


or 


Center for Naval Analysis, A’ first Look at Sealift 
Options for the 1990's in Light of the Experiencemeae 
Operation Desert Shield, CRM 91-11, January 1991. 


McQuinn, D. E., Strategic Sealift Concerns fommien 
Future, United States Naval War College, May 1991. 


Robinson, C. L., Strategic Sealift: Capabilities. 
Manning Alternatives Through the 1990's, United States 
Naval War College, June 1988. 


Ratcliff, R. E., An Analysis of U.S. Navy Leveraged 
Leasing, Masters Thesis, Naval Postgraduate School, 
Monterey, California, December 1984. 


. hendaleyee loca, The Business of Shipping, Cornell 


Maritime Press, 1986. 


Navy Strategic Sealift Implementation Plan, Office of 
the Chief of Naval Operations, Strategic Sealift 
Division (N42), 21 September 1992. 


Deakin, E.B. and Maher, M.W., Cost Accounting, Richard 
Be Dewi, Sine, (oo le 


Gardner, T. A., CDR., USN, National Defense Sealift 
Trust Fund Report, Office of the Navy Comptroller, 
Budget Evaluation, September 1991. 


Department of Defense Instruction, Economic Analysis and 
Program Evaluation for Resource Management, DODD 7041.3, 
October 19/72. 


Quirk, J. and Teresawa, K., Choosing a Government 
Discount Rate: An Alternative Approach, Jounal. 
Environmental Economics and Management, v. 20, pp. 16- 
Tas pee Level 


Summary of Time Chartered and Contract Operated Ships 
for {the} Third Quarter, MSC Washington D.C., July ee 


Stickney, C. P., Weil, R. L. and Davidson, S., Hinanciae 
Accounting, Harcourt Brace Jovanovich Publishers, 1991. 


WAS 


24. 


Ze). 


Mecumle be, bush Plan Seeks to Stem Decline of U.S. 
Smo s6ines, ~~ Wall Strece Jourmal, p. A-4:4, 18 June 
IWS 


National Advisory Committee on Oceans and Atmosphere, 
Sitppoimg, Shipyards and Seaiift, Issues of National 
Security and Federal Support 1985, A Special Report to 
the President and Congress, July 1985. 


ZS 


BIBLIOGRAPHY 


Boardman, G., The International Used Ship Market as a 
Temporary Solution to U.S. Sealift Requirements, M.S. 
Thesis, Naval Postgraduate School, Monterey, CA., June 1990. 


Brigham, E. F. and Gapenski, L. C., Financial Management 
Theory and Practice, The Dryden Press, 1991. 


Bright, C. T., et al., Strategic Sealift for Desere Sime 
not a Blueprint for the Future, United States Naval War 
College, June 1991. 


Center for Naval Analysis, A first Look at Sealift Options 
for the 1990's in Light of the Experience in Opérawsenp 
Desert Shield, CRM 91-11, January 1991. 


Cheng, P. C., Financial Management in the Shipping Industry, 
Cornell Maritime Press, 1979. 


Deakin, E.B. and Maher, M.W., Cost Accounting, Richasqiaee 
le akieee lgie a) bee e 


Department of Defense Instruction, Economic Analysis and 
Program Evaluation for Resource Management, DODD 7041.3, 
Octeber 1972. 


Final Report Ready Reserve Force Operation Desert 
Shield/Desert Storm, George G. Sharpe, Inc., October 1991. 


Frankel, E. G., The World Shipping Industry, Gram Helm 
Publishers Ltd., 1987. 


Gardner, T. A., CDR., USN, National Defense Sealift True 
Fund Report, Office of the Navy Comptroller, Budages 
Evaluation, September 1991. 


Garrison, Re Hey Managerial AGECGUMEING, Business 
Publ icamitons, ine ari. 


Guralnick, M., "Rebuilding the Merchant Marine," United 
States Naval Institute Proceedings, pp. 74-77, August 1986. 


130 


Bemsem, ©. May The U.S. Flag Merchant Fleet- A Strategic 
Planner's Magnificent Dream or Worst Nightmare, United 
States Army War College, February 1989. 


Hessman, J. D., "Commission on Merchant Marine and Defense 
Issues Seven Principal Recommendations," Sea Power, pp. 23- 
feeeemarch 1988. 


iegisermen, M. J., Maximan, H. M. and Sorter, G. H., 
Financial Accounting, An Events and Cash Flow Approach, 
Me@eGraw-Hill Publishing Company, 1987. 


hemdall, L. C., fhe Business of Shipping, Cornell Maritime 
Press, 1986. 


imameen, C. W., Gerboth, D. L. and McRae, T. W., Accounting 
for Depreciable Assets, American Institute of Certified 
Efgerme Accountants, Inc., 19/5. 


iMener, M. R., Manning U.S. Strategic Sealift in the Year 
2000, United States Naval War College, November 1991. 


Leng, H. and Sarmat, M., Capital Investment and Financial 
Decisions, Prentice Hall International, 1982. 


Mach, D.C. and Cavin, E.S., An Assessment of Activation 
Testing for the Ready Reserve Force, Center for Naval 
Analysis, February 1989. 


famkiweicz, T. R., An Examination of the Factors Involved in 
the Mobilization of Strategic Sealift Assets, M.S. Thesis, 
Naval Postgraduate School, Monterey, CA., June 1983. 


McFarland, J. M., An Examination of the Outporting Ship 
Program Implemented in Response to the Increased Program 
Size of the Ready Reserve Force, M.S. Thesis, Naval 
Fosmqraduate School, Monterey, CA., June 1988. 


McGinley, L., "Bush Plan Seeks to Stem Decline of U.S. Ship 
maes, Wall Street Journal, p. A-4:4, 18 June 1992. 


Meguimn, D. &., Strategic Sealift Concerns for the Future, 
United States Naval War College, May 1991. 


Miles, R. A., Sealift Dilemma . . .Is Not the Decline But 
the Inability to Change, United States Army War College, 


Bes Al 


Morse, J.P., The Ready Reserve Force in Operation Desert 
Storm: A First Look, United States Naval War College, May 
1991. 


National Advisory Committee on Oceans and Atmosphere, 
Shipping, Shipyards and Sealift, Issues of National Security 
and Federal Support 1985, A Special Report to the President 
and Congress aegis. 


Navy Strategic Sealift Implementation Plan, Office oGiweree 
Chief of Naval Operations, Strategic Sealift Division (N42), 
21 September 1992. 


Norton, D. M., "Sealift: Keystone of Support,” United Seam 
Naval Institute Proceedings, pp. 42-49, Naval Review 1991. 


Orban, M. M. and Parvin, E. J., The Ready Reserve Force: Is 
it Capable of Performing its Mission?, M.S. Thesis, Naval 
Postgraduate School, Monterey, CA., December 1987. 


Quirk, J. and Teresawa, K., Choosing a Government Discount 
Rate: An Alternative Approach, Journal of Environmental 
Economics and Management, Veo Z0, 8p. I6-Z5,) ee 


Ratcliff, R. E., An Analysis of U.S. Navy Leveraged Leasing, 
December 1984. 


Robinson, C. L., Strategic Sealift: Capabilities and Manning 
Alternatives Through the 1990's, United States Naval War 
College, June 1988. 


Schmitt, M. K. and Crump, H. E., Leveraged Leasing in the 
Federal Sector, M.S. Thesis, Naval Postgraduate School, 
Monterey, CA., December 1983. 


Stickney, C. P., Weil, R. L. and Davidson, S., Pinememer 
Accounting, Harcourt Brace Jovanovich Publishers, 1991. 


Stopford, M., Maritime EGonomics, UnWinwayman rd.) slo coe 
Strategic Sealift: Part of the National Defense Reserve 


Fleet is no Longer Needed, General Accounting Office, 
(GAO/NSIAD-92-03), October 1991. 


I SZ 


The Annual Report of the Maritime Administration for Fiscal 
Year 1990, United States Department of MTransportation, 
Maritime Administration, April 1991. 


The Ready Reserve Force: Enhancing a National Asset, Joint 
Department of Defense/ Department of Transportation RRF 
tmom@ermne Group, October 1991. 


Tryon, J. E., The Reactivation Process for the Ready Reserve 
Force, Center for Naval Analysis, December 1985. 


feebem, &. J., “"'Sufficient and Credible Capability’ U.S. 
Maritime Leaders Seek Common Ground," Sea Power, pp. 19-24, 
May 1992. 


Winger, M. T., Manning the Ready Reserve Force: A Study of 
the availability of U.S. Maritime Labor to Man the Ready 
Reserve Force, M.S. Thesis, Naval Postgraduate School, 
Monterey, CA., December 1985. 


Pmememit, M. G., Discounted Cash Flows, McGraw-Hill Publishing 
Someany Ltd., 1967. 


moeeneim, D. S., "A Global Supplement for U.S. Shipbuilding," 
Sea Power, pp. 46-51, October 1988. 


ns S 


tO 


INITIAL DISTRIBUTION LIST 


Defense Technical Information Center 
Cameron Station 
Alexandria, Virginia 22304-6145 


Library, Code 0142 
Naval Postgraduate School 
Monterey, California 93943-5002 


Professor O. D. Moses, Code AS/MO 
Department of Administrative Sciences 
Naval Postgraduate School 

Monterey, California 93943-5000 


Professor W. R. Gates. Code AS/GT 
Department of Administrative Sciences 
Naval Postgraduate School 

Monterey, California 93943-5000 


Chief of Naval Operations (N42) 
Navy Department 

RM BD-766 

Pentagon 

Washington, D.C. 20350-2000 


Mr. George L. Clarke, Jr. 
Chief, Division of Reserve Fleet 
Maritime Administration 

400 Seventh Street, S.W. 
Washington, D.C. 20590 


LT Timothy R. Anderson 


7646 Safari Circle 
Colorado Springs, Colorado 80918 


134 


No. Copies 








a 


iP 
~ © 
































































































































































































































































































































































































































































































































| ~~ oe eee SS Sr ae A O' - eS A = . \ » ' 
fae Ae aee Aen Ast Bash ©. £08.27 hi. gbad See ttUt a tals wd ey BS yay ae ‘aniatie Wn faeni (et | ' 
Bs alatetnNatacceceats Stctgh pote meta ate Cale oe dei AN TTIY IH MU Hl WWM | 
hs tA | : 
gp 5: mi Sanaa ash 50 6m Apter Saiane antes Soke Ite 3 y | ny |} i 
oa {Pian res, sdvaneeaid. Crs} ected FY my, ars : t ’ adil | ; : 
ns. avd f sSecepasksd mranat ea anita ag Dic Tay tty yy ‘ apt hematite Re; | Hil 14a) |] ag} | : 
¥ oe SA te pid sb Relates LY ty “ ‘¢ as fal § BRE | | | ' 
(Semaine) bab CO oF VIE 1459 oH S fousiari ay PEA ern rten od an yay { 4 ins te ait | HHH | | IH 2 2 
tenes we peg ghe Bid gut 6s sraees cannes ohh eh; wb “ise priestess 5 Dey sty er ceeteaitcl Cad ey: isis abo $1 | it { Ye 
aad * ue ese s P thee = het M ah 0882 is : + ‘ 
len ae. @o preg ae tly . Hebe 66 1 an 8 A104 htt Qe hea aie ' 
Mgaaufems th essitoahascnnatseesst dish tang pie nea Reh ateaalpeahaertaht hasten arbasnd Capa tess Naas t 
gar ‘casewsnsies 0a ved nin Paya tere’ ryrgery Pi ot A ate ite rt yh ber ey eee eee ah ¢. 
' a > 2 .? - * 
Speers pace Bnd fe @ stn ind Pawson of a yrpelidgh pela stride teskae ice sire GSES 58! Gam Rey ban u lagestsee cco r 5 F aS 
Fee ceprles ene Agee ined if Areal Oy pdelova rie te inf Flas ot Penk Fu Migila ate Pobiats ! ravens rs gh cae Tier ee acme, 4," Lt RTT, @ F ot 
dunt dabsa eb 5 ayn atone Mak WAT Mh Mets oie ak, ps ete lata Cia han haley duane ere plehy seat A Wdind AAPa fea dvs geet rss Ae ae, Cy i é 
cro uaesnsnaes bam atnsinds Sedo acted BO ipeb wicked Riakae Ae Ceine Tabata neta giana he Bane 4k sre chide vane dug ae top wath o 4 
semcanutrermin enti Spades tite nytt sina ree annncts ta dia tN, wilteyter tytn ein A i Aes? ! 
‘ berks! ' y; hes i at a¢ é hep wew ° 
Ire etn “n° Sy ea nicht Lubes Nb ek pba Geen atcans 38 ater PATCH ten te Neher, Make te as ike 4 tar My ia 
one 46 he th, tom, ' Gad Sr Oui ws Oia ie 1 3 eh Bs ‘ . ‘ r, 
aera IPA EUAN 6 Bil OER Uh A 681 BG Ad sige ere) iad! con, Lomita App tb pe Ok ue hing mie one, oe tae ik fee f Vou-4 th & bm rr ye 
¢madvnim Fat Ke Ob a A og ey Utara, Me Pape va tif. Ags Ke ts mn SP iRveiy, had yn pee 3 a? beg A Ar aie ¢ 2 tf sh j ae Ke! na A 
“bien cn acecmnneditiwigs pe ciaias fide ooh hod nite ree ty vA fgets BAG eevee wie rt ean ree Re awe Pe tae. Be ateias gegen tae | hig A pet | naa We Rae ae i Fe 
aut ai pera Perey worgen fos alas 2 Feral irae eS He ees freer or Catiad ty a BAG aft: Att PMMA ELC eB edd igh ete: 4 Wells Dat diate | Katie y 
alert Se Svecga & Bh AIG ry of 1h Aah nse. 8 Mee LU Sr eee oa) oe ae Mie ‘on bs Lieu % ‘ ; 
or) as Osh cet ns AO Peer eer re Sapa rreA heb And gong Dern Bong 6 rg a iF Striet Sh eaw og Daheiad @bnit Les ¢ 
Ro Pamiod: Catt o@ 6 oh han lesan - oa ‘ “A ad pee : Dot Mia. gab 4 ba Sa Pe Se Rom iik ri e (= ge et ie ss" 
pew Paes sce eanaoens he ; es iit Sith ge an finste ie siete : np nts 068 * Babee pk 4a: 4 mite . ers? pr reo® “a. Li ret sey haimee: pce ‘0 = agile 
eas nerngeans aan erent tee: Meat a aw pee at ake tobe bere Dern ts aa aa 1H tied d be cine Leib Fre ghia, f i" #adyhs rf att MS OM LULA Ld oo 4 soy, 
i eae Bn i Oe nee e + the aah’ & en a k by &% Oh $ gn As : aap t 
ds Fee rte res Sormeepe, eae AS sted aie is Maoist Hy Ae tf SOUS uRemes sc’ Sa 4eb om tein RD hte aie iter om huts Ni taf er eee «shea 
saasiaimincmenne eres ertenrait Hasemar granite Sattemetpurmeain asl Ah Cette att Mei pie tty tee mimi ita fT EY 
one ¥ ihe " 2 t ys ee rd 
hee Fe See rate shndiet aed flair. ney eee ee Batok Py hah ies teases +) rab or a +8. sh at aneeeatee eee md s b BPD he £8 hal “ eth § ae, ty BA ‘for cm 4 sie 4 
ae ence id min dats den sats bape SO ane ieee iyocint Varaiia a terra Bia at ohare oe Ape be Pra Tae See lhel hie Pes ach "G44 4 ; 
ost 1 Oe OM HOA. Pe Kh oft HOR EBLE Age ote a 8 OP IS oA at ib . uF Wigast + Game 6s A Bo Me ae 
rr a Wa, a ifs OL iad, Pf ‘ 46.0 s oer"? 6 .G)2 ales bee & SRR ta BTA : : Rts - 
Treat ie caar psec mappere-s erat Me ol HHL Colne “Leh Aa vend is Fs saat fps Calg, a res Saeed Sy Bo sepe Hibs Aaa ans {il te Me at ¢t od the fs. % ea ; tax * Qa" tz "teh tl 
re etl ta dik TET en As idadlgals bitin ented o4.b6 £8 Ue saat rie heat nd SH MH a oasis of ace rasp vie f rie 6b Adal 4 a hoe a ela prorst ale 4 V } " ‘ ” “ 7 
ahaa Bie Aaa maces, Sooper tl pene pe Oat eye een sth Hie ph hie gae et ee ig’ A eabetoe ALaelalesfvurseis do Ne 4 ah StoP- aft i MARL County oo, LU of ‘ ‘ 
toes mae traning es bee ya Hen, A iahs Obed masialiny granites esauryh te Ry ee Ap ote SAE ee F prehe Le as Sod tas. Cae Pee, Be, a, tea sh PO 7 G0 (8.y +e 
Sorte: @ 7 Ls ra i he eB » 
fase septrdna Scheel doshas tersrerne Ea asenichin sastin ss on 6 tanto a Noahs ieee OF stead bt ett, well Ph fete mn Beau ytd we ath ene Oita V ahyin eee 8 : 
a ees pt cope ppd 1 Pe do oa eS Siem Oe Ff sie ‘. ot gh trata Lone FESS Baie em wit as bie, Bd Fy} BAA hah er 6 Prpiterd oh fat sp at 
ere ite one Sho 6: Os PNbt wip minehad ahd nie pint ado seein Rarer wate EMG rash: PCT A | In Sch eminent doh bd 3 re val CI Fa edi Y toons 
= PCED BB Aa sib rea PIS Sof, 1) ALACRA AmB beth tO! Or oF Shug) CA ADIE SR ASIO Ble sre ee bth bape big | ge hy wee Rake OOP Ae 4h 
ta Uahviras Stet Ronedy recone giramain or mere clang Bet Gaciadae ete dere Chom Myre ween he tage io phe-aur te < ny heb a ates Ad tes, am, of 
o wiv ponent Lee Mi y SREL IO Ch eA bee i ek via isnbel typee d ‘ ~ f i ao 
Sl eae: "es abe pp 7 ff peer ceil os id AAR ood ella Me bi hie bse etad MALE G18 16 o teed pe Puls ae ord SelM hh A ag press Leeateesulg as a8 ras f oy 
rae ie = Sahoo, a1 hsp obtsrgeis Oia rafents ek Vr phe thot beet Ad) EN hee g Cay 
yr Fe eae Nhe anne Fie oF, pe p tnd Dbineste eh pyre er rtree pte Bip le warmer had by ary ome fh taken tif fins t ae as ei 
Fp pad “ Cemep Leek ats» Hee er mobprn arte rat lad “eb bekt Duna 109 iw te eters 08 ae , ne ee 
” ents MARC rine « OP'0 AY eae a nv af « a fF A 
righrreby ye ny eR He Mondeo 4 By athena reas « spe pip he es tp re an! Ae st Pats “it bem mes teat, er ois a“ 137 tet relat aa SA eest 6 ie Ae less e, 64 ae 
Seatectipeetanecacts, San tek ete Satie iy sett S 4 a TLNERLINAD. ont tateee ¥ ny Nee va Sy ene afnks' ne ru 2 Bx, 4 "Ph mi ese og, Oise eg aes ae ’ “ 
Sete Vwdhasten : a eles eee beet Si uees cher otitic mtb yO Bie BI Aih ef a oneal an 8 satan thes 24 “esi nms re : Peale ee ov a tghy. s R te tan se 
LieGhte a coloam 5 2 the 5 of BASIL rte Habe Ham si le maid FoR adtwk eoteen bis HalbYe sy e } F 9 s*ecgae ooh 
rs po peay bnahe theenssuchanrceane Cishahette nese misao, a Tear bs bipanui atatere hag ele ent: ribe aA We" apn a is A ae a dea, ae Pe get ie _ 4% Ges th 
asad rw er oe bere emia en FS ahem ot de ndiaw 10h ae 2 to atte be oA oh 28219 p alin oie Sh nina wn fag ry ar is Ath Sales Cee aly tase EOE le a ae Ae f a 
Soe eeeren pre ettoae it Bel tbs bvba Osi t ie went s eae Sf tdunmeenten gob tte Beck ssa AACR Bidets wlaperl yh i tS oS Lin doe Wrake win. 4] s\n a afd Amp ne Sit : 
Coden seh me hbase Sait cc taal PY} 7% = st SOE DAE Manet a int ahh ions wet we Y abe OinSd 4h eng Rt, oul ar Ww ' | epg 
are atid <a.we' nh Bh 26teS BIS Anis Vn aiid i wherd RSW Bich Ons We pairiess OE Cass ob) tut vie he ub out ae se Seles pe 16 Stonts te Ds 2 fr “oh a3 » 
a feta vainis 2 dig ALLEL Be Etat SDA DAU by. ons ob fe dhvieen nD bopogs det ~) une “hte oat Tiel eu ae Tio. a8 ghee A & ote} ‘ ' 
lin do a ane Mates weds ss ssecoet acca tnt isd iart SW yh se bn 18K: +s whet cate. Qsndenatinis te where ait ecnied W SUN ak Syed het" S rl yh a4 i 
sheik aaeads wae ere Mem sb etd reoatachyo'B’ntar verse Sh ts bse 34s 4 4: sabe hee hie salah ie. tan Lomi ° if ay tut WG Bb oo dee te sag het etd . pale - 
Kae 7 . - - « Dan hidhes 1 hid fakes ) : 2 yah f. ‘ - 5 a = e apwk ¢ ® 
SERBS SST TT Tote a Rn ee Tec eee or can tig CHEE RIT COO Do Woy BO tn Tene Mette eye ee eee 
toast reM., wie ' . sath UAE Mt Sop a Peart | see ena bes i, utd eta tg) - bie es 2 uke 
ete rie, atk a Sode Ener meres ee ene MAGI UMN aid Aghia Bicsehy ii ‘ae Bs cue PSO ML ferret ¢ okie a a nis, e ara a t hg oF gt 
ope Gore er "ches tana hhadtaud Set wis aE A EP IOL EAS iho B, wi aR yt BA las ane nial of yp tat @ PtP! OP mp Pps he ge EY By nase the ace Dre (nextel ' ro " 
a ase Fon vbantanbuinds ecarhewy? Aree 4 OPTS F a Ep dee  wult eben ste as thn ase eerer tr) OG) be Rb rie Be Tu ee Th Fai Aen ANE, ore ‘sbe : SL ee a 
Dinas ot OS Ada wien wtliy a Wd AKT otic Anhal 18 Wm De ba HE add hima fie edt inine eae bead Ca ke Rn CO Cis ee ee et Ye ib peed Ue <4" e” Vem bs esteem dete 4 ¥ they 
dete. ere re ata e Mpoubrk a rb re rbop iempmnetree rir POE Oe ee pases sasieh depnsree tn eek ty Verba Beet PS voimsgh eng faava’ he . i ‘ vie ay gine Oru! Wee rate oP Pe, 4 - 
odaee. “ hel : ; é ml «a vt th rf : “2 *$al « es i Ss a i ' ‘ 
ree Cite gh ab 800" i Ho S nesh\tag pds Steere ae fs 2evap dag SA sinh tAbAS MANY. pre ait Pa a eit) ~i4¢ Made ped Sethe. : stig ig) ay fe , ak EEG yd Meet 9 oh ae Zoe g ee ‘ 
EG iy lan Ait Tacs Tepid arc ancl ot Thar ee ns ei ety rs ae ery Me bet No oe nd a I si Ne anche re a, * £2 "yooh . sete : ¥ i 2 4 ¥ 
aided a Fil Ad Tar Th as cana Sea Abbe esmtenhepce riety dae t) Reis ie bed halikay tes He. Leos att 5 Sheed, Le vice eras: a 
aa Mls OP ths has sar pead nell ae Be" alee Osh SPARS, eae, ht e4 oF att ined bape oS arh among ahve vASwzar, € < ry ne hg o's 8 ape P ; Fs ;; . \ 
Se ta eae Bott ad tnd wit Aah vebwds Ag ace 40 ek Own ie ore mb: Kah On RELAY! FR Pig tt U eanz? Kee ‘ ae ee 
Peuriber toed det Mf yeas fstype sabe Ge vf Wad ood (ky ya BAB oI Shahi ws6 4 as i "beds ian ATO ireh O76 Aieetit ie i 
pirate Gea hid: laces si aien nee Diet tee abevraein ae ete stin es Nr ot Bevis we « ' tan sound OPA pat se TSP g ‘ €a clap atin 4 f: Pk. ov coo t's 
Pe i. 0 Utery Zi 5 mh be ee . | * * ‘ % 
ghee pantie meg nee 1a. Dusty amar miakdeee smetateet Bie bo aoe BaD she sheep a Medonegita tile e betta gid meats « 
PARAM Doped Wlep ieee owns cea gad Tt lakteg eet ls oti vale tess Sere heel: ps ae on arts $e 'AME o30 4 attest hae Wek 4 I ond Me r ted 
Tad wi toe PR BS oa aA As rety eh Dre abe ip much be rk rary Rapin? =i sat s $5 hb inp! tried bed! ay oohy tre ans oe ae a Oe 
we hye Shien hon tea lS mew. Be jeans. UA tra dina y ysuniter, X Aw BALE” Fa, PEON OSS Hae fae saetiaie Shipn. #1 Orne oh Sina): er 9 "t Pace 2 
Diderot jrPUD ade ay ob eX simula, ou “ey thoecewt abe Rat og rey Fie Ahh da A Shee Vth oh Nil ob Po net” By a cas aie : $ ay 
Be a jo vasa ca fied A pp ay ee secdadad reesei Sih é- Seas e jan bs Ra ot. Pes ae ont Paka e te SE fk £5 RET ES YY fee Sap ‘9 Re {3 
a ded Aaateiie <5 APRA yi dha OA oka hod bar Add renga i Aen bie pa dee ples Abe oe te 8 wth baie * l ia ’ FS dir wy 
: us tea Mert oe oye Teer eras Shr y tie Mae Sk De yes e aearsestath tit! foto sie reay tigen ms aby, gh ; oe MD ida! 
ir a rf > ~ ee) ha swatue «} a halen ¥ ; ' ae 
ised oacenie Ci are ree Bete Espen 3 ive EERE Hels PS UNMRE Ce cla 929s Cabedgn's 12 18d yee bie 10 Lae 
a ibyhabon ie vs re rca, ; xin h Mhinins oh ye sD add Pn of ee DAS Aileen BRI ye yale ges Made Plate Web Ndd e ie a | ‘ j , ; oo Ne don ' 
ee rey Y 2 uSice Reh ee oe amy aan <pok tu Sarees ok AY wie st Wie IMMAa Tose ote ' Te Fis coy a: r “iC ‘s ag 
¥ 9 Sek it 7 td eed : 1 Lr BG . | € oaks 4 
ara anne CRE A a hee pater Eee oe eR ED ae . ta 
® ~ ‘he a y r Ponty S uA freee *e Paiae y i 7 “ “ay. Re z as ® 
ate a a PBA adie: Pati Raster aay Sal hete puhcs Het Fy Ay i LSS yi a Mer {x ui ae hes die he é Fo © Je 
ett 5 sah be ye SH Pt Pine a art s ; “0 7 
ST, siete, is nae Beton Cwats Camere areata eat ee * gic & ey 
ee 2) Hvined ss . a aes : ae a°1¢ 4) Hee Leva = UF; ! 4 ' 
Saban ets saeitanwitactece one ies Me Somer ni Sa ieee ih orate Seb aceti tose Sue - Yi me Se ‘ coer 
tae LATA LP w dtd ean Psa drole ieee piri melee ae . bs a pat th ee ee Pa Teg S36 ee ae ‘ 
Reicher ad PR AF S wad FD 22 scab Pe soathdye, i Labret tds fatva? ae eB pees oth “ew att? « s : i E a Ly 
AI dat ae, than EE ated f a? SP sop Fe ass ek SOS & eb d ee i ‘ ‘ 
we nS RAgh i ah) ann SUDA EEO. Ay Tee ee fae Mh CPC Cleat! : “ at ey 
Poe ephetaatsr want $e CTT a Be Aedeacere siete! Patbean ely wha 1 ter a ii -'‘ =) es 
suo Ape has “acretngt al Som Dey fae Fn Aides nd AOD, Bia Sues Rist é iP rts. gue hae wid ‘eS. ered lf a We F tou 
Baer Te Me ee ADM IS ake INP PL ON tars pay > save RY tbe Xe ota he NEY God &e eoy f Be. he’s ‘ Pe 
rose k ther sy oe-ryes pat aay dW eater eeekid teen, Loins Wee panes ak pee kes eats Sei Als wept Se8 he 
Read eed te tard oe ee Lehi ate peepee Spe oh ag WA Sad LED: Sa Bye Ee i Rs , “2 Glens ae” au Fy, Thies < 
5 Sim Ses Fomdeaab DY Maciou he ee ATS 3 Soh emsutita et eget a ey eNat ty benz EN AN. waa eS BW rhe athe Hes ¢ : P 
Rake ire pa ger Pedy Kent neha. ‘A oes okt rt a deeee! $2 Ye gas RVD ORY veto mare * ad ny rn t * 
Sota Fic rpg Soest! Teast ra hen a amt tke pre Rsicey wae % 4 Epi 1 eae Bie DAs ‘ P 
a adm atta Coy Y oT A es atte e oie Rada 56 yo eres Snes, ris ft Ne o MW hate me .. : 7 f 
Cerone AT STA lea ete ese iy Nae 
P" dat oa ere ahd eat toe Prats et és r male ly bé tae We 3 er | u ' . 
Erte aS te sh UR ale GAD op on: Bap renh et aE Oe ! ja 
mig! seme 7a% ota ae a + rer 2 ohh mo yin J - f - Pll 
“Ih 6 + Wreser Be, Tee, go a paw dosh sfiedet Poet a a , ms ' ‘ 
Sedirtes PR aNR Kise ie aks deus an Oe” ite i 
Late Nabe ea a SNe gees ras PAS 6 cs pt 4 hes +. ar 
Tighe ee, GRU igs che ee aes BS SPST! 9 3, “a 
ve . * - ane L oe ' ov ' 
rer Ses. 3 Sh, ster OT gam SrA ant 
pores Had 33S: ¥ : Wyn gay : F eae For b ing a. 
38 Taxy say a) AM a a Sas 
tind Ror eyees ae Alcatel et 4 Use ‘ et 
ak Beta eat g ‘ Ras coaee yS 
Brie cane ion sy cement tg a Re tint = , : 
i AS Fae THIRD Are SRP A if ME fe : i 1 ‘ ‘ 
Roe ene ra ba. KE te Senne ee ry ae priate a ee 
uy < Pee ote : sae ris eK ae: ae CA) SORE a ‘ee ia 
‘ A? Saas Sis re, radi eee’ Xho 4 . 8 . 
baby Paty oto ess asus “RIS wae 24 4A + ee ‘, tp 
“Espa: : oa aie a Nears, pSoney ere FS, lori, - : 
woes: Buin misianes te 6. Meee ti Pot baer Nisin Te ess ae 
i k- Ne 34 =! any <P, Ps Bah 2 e WR . 
ie pee prthe ae une stars Bee me £% ; > Fake 
NE! Tak ik athe Py brary « : at b. ' 
ei > hr pier Seem Ree Bees Ad . a x re 
Pei nas ae ary bore eves 5k vy" ‘ “3 ; 
ees OY eure PD Ae oy aa ee “i st 3 ¥ 4 
eee eS Peo Fs Se. SY Te. eta? Ley Cnr ry) Y [ 
£29. FOF eS) Rep “Wipes Ty ene: wr ney, ee ( i 
PB ae dee areca ah Teens up a wm Tow ‘at : 
SSSA SAIS fea ON any Nea ANA ge at Se at “ , 
Po ie eae %; nihee'h, m3 x: Pay: Me! 
br 3 eye, 2 he t 82 ¢ v ‘> 
gw Se Oe alee Pel Tyee a Bs Tae Syl Sa toe Os ne e 
FR ity amy ae Kits aS bees % , 4 
tots seh resseNs DiS we, a wy "Ihe Sgn, > key i Dah 
POY: Se! Sets © tise ry “ast ay wh ee? 233 Paes t tas Me Rene. sate ; % 
x as eer aca it Rar ar ab0. oo Baa eigretEr hy me es 
4 40 9 ie 282 2 ehh i oe KOR ey ae ne tan 3 wt arte Ms ri “ rs 
i Rind ee. ig. * ed Hod Etta 6, i ON nee, ¢ q 
dehy Fe, See enahesiny Oy eS $ 4 ih 
i a MEE Aa ye any pis ra ap 5 Soiy, : 
ANY 3 Pes hay: ? Nets ON HH. a ork intees Duty tea sos Pig aA Abela i co see ice 
eyes ie saree a < Hiei + a ee ie ee pt biked nara Pa hts Sth aye se, Fi 
hes a fe pala x oe Fo wath keds ba mes Bambee S" hs Ste hig sera ae ae , ee 
ghee we Aon trate ees ce AB US aN tung hare heh a re spree ty ot cs y 
sepa itnache Pic aS RV SCIEN UE RA Ue are ES UNE | 
t " * . 16.40 2 vl © RUE EEE Ye FF rs Na i 
+» 2 ye pas poh 4: erty 279% fare 4; ae Se, § Auta Wap Sw EY oe, a> 4 1oree u © see a 
band age ae PNA Mes Sh Grey ey 4 Barn? et oe vii aN Sy" wi i piphy etd ten lay f ¥ 
apm ret Siesta ees A focueeiyin passion wae é EWE AM ned sop cure te » as * 
cee Ign Ed da Ses te dk oa a te ag FSi oe oh ie thd ait Ae pis ue et 4 eng a i 
4 ch SULEEN= Cena rep Se, re ‘ch a belt ta oeek tc Ax : NOt aa tO te ie i ae Sg bt oe Se ve we : ot ‘, s 
SS Pony A pre Ss yee Be Ro” key wt ey Wate tee tien be “Dh es tect ia d we a in TN Tee are ne Le a on a ‘ ‘ t 
= yl eal Caled Sec ne ae xele Se, vince rie aE fp WR er stk, ms b hae C5241 ‘ Aut 1 
Joe mleNe NEN ES viens Mier anage: Sonat ae an gale eae hs SIM, yp; fo LEG EEy Are a ee : ; ‘ 
Law beatae te tk At ak p> AY bares rae * y. » yun et taal tk 42% bins ' % 
is TRS ibaa ae oa Sith ere tess EAE See : 31 tate Se he - gi ts ¥e ' 
eceert tte ctant ¥ aat? ahs Behera Bey Sok a bi bs he ~ am ie sape he ae wa vn me v Pe ¥ Y * ‘, 
Oy ihe ig est)? Se re TSF epg een wn a oe sey ae ate: shaviset 2 you ils tees BT ye . 7 eee : 
' ie Oy th a4 : ae © s i, 
seatyenlyttas erat cpa Spos te Sei yet ores) ete A ots opty EE LS Us tea ic i 
29S YR GRE Fara Sarah EMA Sier gta elton te ma et Heber nm Whyhy ee taes BM, Sea ROA ye F pepe © f x . vs Ber 
pAb re ci wastette Be Pe mete. oe bd hd paabeeth crue ase by lt Ah oe I at ah a, NS 5 ERAN ee tyra s { ‘ » ‘ , “el ‘ aoe B 
, SO yew sey Cael Va J «se * ‘ + ~ or hdd > ne ¥ 7 
ELMO ES Ng rime we! ys i gee me ey emotes pa Bit 4s fae Pate So Pa i Ort Hiram save ha ax Be WEY PRE | ; ‘ sere al : one | 
seep a agate hide fa Bol bale Seo ‘a cium : aa gens POPOL ee Deed Eyecare shh NK LAT TR nT oa al ET 4 eee ar Sa 2 WHY 
a ot oe aie Peet oe ide Dares Uythvad Sealtetanr i wis mutes pees SUES SS Wee tize sitet ath SR WAN Beth, LT whe a es AS te ees +o sae " ‘fe aan we § 
= fret Shak 2 Ne an, elgg i ' sh eras a) ay Sale ; Ty “u ~~ Of »tSieg 4 4 is ty on 
: ance errmsg wey) aetna fe Wey 4b dome EHUSY ae Bune SAS rert ae. aye caset rN 5 ek stam if ay ne pis aI : ‘ 
5 7 af 4 ve ’ 4 th KS, Lies ne : Pe 
Pt easy tery bar pieraiiete a Jurd VE We eh ay i teen ze- € Sk Mae ee ve Se PPR Peed”, tne wig ph ah AL i Lee 
ENE St > 9 gm Soy te Sy See The serpy: Pera Ser 2 ath, Edy ee) wo” Bvsche. a a Hei : v 
i nae apeartan tateeem need See ee ate xorg ho FATE PIR sey e oy i “tt ** Milly he re See whey ae OD : ‘ 
iy . Ah flat SVRTT DGG s ay Re yi see re PUTIN ee eS OTe > wv "ben Syst A i ite: & 0 
ares Heer Py wey Cee Be we =f bk. be <A rer, M pa AM Y ~~ As * By a ee ” 
2 Peer cera am fas M8 poled Bin Ke tn tA as MaeNiee gee Lal “ick WV Aap Baie Fy ome’ * 4 eta pth» sPyertgmy 4 oe ys pf By” a © a 
ee Seeger Guba ate ete eae 84H AEH Bee yi Dolpa he A % &%. oy oe tx TS OF ; 
ied Pal Op ate th Bik Dh tek Bal bitiedahila th Oil HARA Te Tha te ike HE Eh ek Ee at bas F USER et & ee ie Me a ¢ tle WEES ie. rp cf; Liar 
; watpaneone Ta merges) wie Sy Afadary 1 Pg he, ri “ ER Tyncraten Ofer t, Seaytes ce si "al a oH gy 3 “Nt seamgl DoiOeas i bh Yt 
x te SU Oger ts oie MANE: Wp AY Ae Sy rave FUT Ho KY 9 Oey RENE Ee Ne op, Py tn, od Wee % Fey as n Grol ee! SY ee te OF b2 FG BLA A 
a ah te Wee Mee arek a RORY Vimy Ne guyiees 26 why EPH Te eee OE Rh ie Me Bd 1 GMa es _ te Gee anes RM SSR ARS ray, 2 1 f 
eae : a <r Vineet s 06 1 AL, RD PE MY 7 Ret "apo, nih Coke maaere  ee th deg te ae ie Oh, WENA Sg ct ie a tte trey 8, wh Reece — v i ve 
J teeta ae Ni ceanvlepetalsn anton yal Gat Py? oe Sate Ketek rhe ale yet, yt ¢ aes “ys evi ae t ue: : y ares ai] , 
Pt dapat de dtc Se nk et aD Sah a hs oi SRR SENS Cy he pa Rete tS ESE Way elt yee Bee MRD ey “ese, UE hates ) ee - 
4 loli . nent Flos Sh dak del A Bhaliged AE ERE ee yey, Sy Spe Sy Hh on HeN IYO. Me of pA bet ah’ Ment ary y hd) we, as tas E A ve KX Lp ret ‘ Gv ty t . + ‘ 
wn YS Weare utnra wee onto reign teers nel freee ey 34 fel Yanan Reno, mes Shs pe Ga aks Ate aL Se Ra AT Nh pl i a ee 
hehe Sn sap Poa Shee tacky Bryer pas fe Fh ove sopra Ta ah Set 6, “vey WA AIOE AE Feil Mp Soe oi aI eK ae rm yi Ty Tae VAN aida Oh > ie ; aa a ee 
Pn yan rtd pruviery ta! res tein kus 2 wate Peay 6 ig ys ky ty MD eA 4G ed . Ay amy “ta , % - r 
Sophie lyse gterwcet ns SP ing ort sapere aS man Pa! eevee et orien ary yan Pe sary ria ke i) sy aerial Ly Yee ST sized MET, omy i % u i if _ : 
: i a te oa ¥ ‘ 
eles ryneseek % atest mean bak +. Saat Peck Td Faas ree! ee “oe Tali + Wa kat ertat SLATES ROA gee ay : , ‘ 
beh tiha Nes f, ” } oA A ¥ t | re, te s 2 ‘ 
seater are cause " Tee ae y ea a rare amy mec reese amend e = vars es yl eee sates Let we ay Bs ‘ ov : rae eae, oe s M gt ! é Fy A ety 4, > ThA ‘ = ri! ¥ 
oN : a gotcha in eve «ay Acysem Ue J MELEE ey YH Ne CER weg hy e Aj Mean Greenlie rah ancy ty é 2676 Ty 6 TAG eRe ee Berke HAPFU LARS +, hs 5 anh ot a ! : “atest 
Niet Sa eraiyte OM mere tec a are thee! Sanat hae vies! r 9 A 0 der ota te infw'ss) aie maukts WizPe oe noere™ “ i v4 " i 
See eg tear ae tare Ste ae a ety eal ee Nh cote yee naam a 
pm be tm, aya Fw etre ole t4, t i SH eda a Te . L rie bik 
ek sine’ yoru te or aia 5 aici te i Lay stat 12 r Spek ie he te wri sakes ah > oe Reus See to aly, awe Lice if rele 
; Mh vate Nees nuh hye = Weel iter a0 ELT y NE TANY far irre tae Lin Cr a a Ay © ROP ae 4 ‘%'t a 
, meee fs Ht pi “pal? Da Pails Kihei te et gph eres i 3 a ig: t te x ane tia we Syrbhbied “hy ny 
ae t the ETE w te a i ¢: ie Yr an 
ety frie PG Fy Mate aS vjucaracrar ys nahn pa ate fey» ire san rs ¥ Heo i mit wtots e be cal ~ aM Ait rw ‘ o 
SS ers ach wa aa lige ¢ sl poe: b Bee eeere Oh Peo ts eRe We $5 et 
Pay Saas Oh oh ah ee i Fees bag yey tr i» Gaui Go tow hab be rey Mm 4, “A ip age ~ Tar Te 
er erarauhrrorar yey ee a tt Aateig vw ry Aut sony tifa ae we athe met YR WH fe Oe wart oon bed Stree re Lf 
Ses eeeehwermeerereret stoic aay cy hated gorree were ball SP RP hs ptkeam th Crags tite ek ere 4m iy aco er ek HS wohl te ay he 
P wwe e a, Pa - Oe th. ¥ 2 
Seeteet tise wed arecurern tare ran tae tea ote Seen asiey tie BAUS Merten Gib etita co ate a 
La ra Snare » Bi UN nade bs Pid Pod aU. wes Oh te 
ergata re ae eaters te eh Sideienaee ea hae omen ty ate ets. rmbt ey Coohwcn te aia 
Mote hat s . - roe ao oo oe > 4 
: teint nes BENS iy wibahyeyby ws Be habeyee: vay lela HU he wale vey, > MAKE Y WeWes repod tg 
pte 4cie orn ery ore y PRLS 2m Tw } or é 
5 rate aves oe Pay Sata Bien LP eeeg ae eit! oe f £ OMY at orbit og ety rors 
ve Oh Mey, sheet +n sures ‘arena! wre + tere =I a: elatulela et tt APA ote fate ‘ Ae x aw 
wee eres 7 i apramiagrores BPA sH My ahFa he de webu Oh ahe ye yj i fal ewer i wv 
cere Perit marerewenre nt art Ne my yi, 42 Rete SS Att ih te ahs a 4 oe R me . y ipl “5X eit Ww Mervin | 5 we 
wou be AE Ca de pi Waa wating + Tab Syiy ‘ U vA UP Ear THPRA pr “ye 






























Lad < . - . Sen - { ; 
oe State tee a a Pr Coa A a A Ne a 
; ‘ Le wet bye 





Mi bd Lnte A Bade eno oc Tha Hi TB TMDA RY maces : 
WRG Fee aed tw oats fitere ", de ~~ 4 ‘ td %, Te we ® 
Sudtenareeveem nes yeaa tetris Nd Ne nee Pilots ay te crdermcse tats 
de , ! " tele fy by rn; th 
aaa! NY, poy 1 aan Bett Yeh Medes hh Cee ab ry yi arteae U ray, ry * 
1 , 


kth tare se aa Tet are Sudden te ty : 
hist ict sales rae yh: SRR LO AE Ce ONAN ey y hy; 





cm Pautey er 

Le die CE RENE ETOH UIA a Ft, . 

Vesa et ‘A bi nek bed ait here '; Mon: ‘ witee rene aoe 

Bate) ae Sa svar sgh on Bre nse ma Patae ata ; 
. 5G ity v 





Pe Chuo dl oA apy et. ee 








pa f] oan € % 
rene! Ka ry hawt ciretes eee nf pilin eA pb had wise ay ov 4.6 SD espry wR Rey, Tae hag! 
Storia owe nate he reo ieeth tit its % Hiss ch Meet Le ergs iy Oe Mee ils i 
A by 


aark vRee Db M)*tiheone, 4 is 
teeta mae Rath eta ica tart ta emo ek RS Ca a 

Whe oe PS Wb em, ‘ Sake Rakat = x 
bofary okcan Sy ere, Y! ome Sas Ssokrak Wt tate Sateten Rt Le PI fer. *@ : 


ane wigs 
pelt Poo Oy ro, Sn PHO L, he cs Uh edd th hat LEO Pe ig LT Fa 
=] : Mis \eshecar en, FOXY : 
: ta cade a ae bata tae ony Sa tata: ts pga viet ett q 
ees ena weasel 2 Sa ere Ne hs f es tg MeN yey OPO a 


rrr 
4 J . Wem LS fii ieve > Ste eke fh 
Hierhe ¥ 3 J * .e =a . 
=e forks ry a rem Puc w3 4 Tu Pede Wes fen ve dee ay a 
* 








hie Repost 


—% 











Deore Ra 4 Me dpe OLY Lp oe; hee : “ . 
ene saeco want ot oe ee pet are MTP es aah a ' 
eee shine SS Metres meee iL Tae Noon shits nae Oh Shh 
mative: Lather genie VuyR Ty ‘3 Water Serie mee 64 Semibr re Ls ROR Cg PO Ae 
Bt erkcury Bd LEAL hoark® mt EE WT VAIS Xt. ee Bde Ed) i oe 
rp Titties hy iat A Aek eeranate. it Set Dad “AM, th “a bd eh ee Lory a 
ae cp ke ata kititn ke bk ee Oe rO'RLE Mey EWE Yy @ itave)" 
Sere reek se Kane +4 at i HL Beaters RS Aw am US he .- 
ew a sb ta 7 e “RE % me “ Hues mf per y ton * rato 
OR ey A eS St He Me ests nek ae Ledeen het wha 
ar ore Paw wale Suen IeN rath Ly Botha 
REHM Co ey rok yah AY, Vy. Bag pein Lit bs Xa Meee eres ine, 


Cet d i ss Po 2 bye 
j rh ? sey m2 oy Oh Gb tea 
ove wy ae t 


2 . " ran 


~15 = 





tu 


